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Figure i>i. Model 560B Vector Network Analyzer System (Shown installed in 
Model 360C1 System Console 





Chapter 1 

General Information 



X">X SCOPE OF MANUAL This manual provides general and service information for the Model 

360B Vector Network Analyzer (VNA) system (Figure 1-1), (Through* 
out this manual, the tenns 360B VNA and 3&)B will 1:^ used interchan- 
geably to refer to the system.) Manual crgairization is shown in the nar* 
rative Table of Contente that precedes this dbapter The information in 
this manual provides for fault isolation to the assembly level for sys- 
tem instruments. Covered instruments consist of network analyzer, 
signal (jfrequency) source, test sets, and 360ACM used with the 3635B 
mm-wave test set. 



X ".2 fNTEOOUCTfON Ihis chapter provides general information about the 360B VNA sys- 

tem. It also provides replaceable-assembly information and a Usting of 
recommended test equipment for servicing 360B VNA system instru- 
ments. 



X"3 fOENTiFtCATiON NUMBER All WILTEON instruments are assigned a unique six-digit ID number, 

such as *'701(X)1,** This number is affixed to a decal on the rear panel of 
each unit. In any correspondence with either WILTRON Customer Ser- 
vice or your AuritsuAViltron Service Center, please use this number. 

NOTE 

The system operating software is key^ to the analyzer 
identification number. For systems having certein option 
installed, the operating-system will only load on the serial- 
numbered 360B for which the software is identified. 



X ^4 related MANUALS Manuals related to the operation and maintenance of the 360B VNA 

system are listed in Table 1-1. This table also liste the 360B VNA 
optional equipment manuals. 
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Table hi, lAst <^Rdated Manuals 



Title 


Description 


Part Number 


Model 360B 
Vector Network 
Analyzer Operating 
Manual 


Provides operating information for the 
360B VNA. 


10410«00110 


Model sees 
Vector Network 
Analyzer Gettir^ 
Started Gride 


Provides a tukriial for quickly getting 
darted making measurements with the 
360 VNA system. Manual is bound witr 
aie 3608 OM, but ca^ be ordered 


10410-00111 


Mrxlei ^OB Vector 
Network Analyzer 
GPIB Progranmiing 
Manual 


Pfoviefes programing informatirw for the 
360B GRB interfeioe. 


10410-00113 


360B GPIB 
Qiick Reference 
Guide 


Alphs^eti^liy list and briefly describes ail 
360B GRB cewnmands. Provides 
references to fuller command 
descriptions located In 360B GPIB PM. 
Manu^ is bound with the 360B GPIB PM, 
but can be ordered separately. 


10410-00114 


Model 36XX 
Calibration and 
Vertfication Kit 
Operation and 
M^ntenance 


Provides operating Instructions and 
maintenance information tor the Models 
3650, 3651, 3652, 3653, and 3654 
Calibration Kits and the Models 3666, 
3667, ^8, m<i ^9 Verification Kits. 


10100-00024 



lA 



% jriL Jt 

3oOB jViAI 




















INFORMATION 



SERVICE 

INFORMATION 



J!"5 SERViCE (NFORMATK^ Module WILTRON Customer Service and the Aniit- 

Exchange suAViltron Service Centers provides an module esc- 
Program, change program that includes the parts and 

assemblies Ikted in Table 1-2. 

Table Exchangeable Subassemblies, 1 of 6 



WILTRON 
Part Numb^ 


Dei»^ption 




360 Vector Metwork Analyser 


D1 4364-3 


A1 L0 1 Phase LCKJk PCB Asserr^ly 


D14351-3 


A2L02 Phase Loc^ PCB Assembly 


D1 4366-3 


A3 Cal^rd L.O, PCB Asserttiiy 


D1 4352-3 


A4 A/D Converter PCB Ai^embty 


D34355-3 


A5 10 MHz Reference PCB Assefrt>ly 


D34605-3 


A6 Source Lock f^B Assembly 


D1 4353-4 


A7 %nchronous Detertof A PCB AssOTiWy 


D1 4353-5 


A8 Synchronous Oetectcw B PCB Assembly 


D1 4353-6 


A9 Syndironous Detector R PCB Assembly 


D34624-3 


A10 BlanWng/Syndironous PCB As^mbly 


D37995-3 


A11 I/O VGA Processor PCB As^smbly 


D34520-3 


A12 Main 2 Processor PCB Assembly 


D38057-3 


A13 M;^n 1 Processor PCB Assembly 


D34680-3 


A14 Power Supply Control PCB Assembly 


D36965-3 


A15 Pow^ &jpply Convertor PCB Asserrttly 


D37574-3 


A16 Test Set I/O PCB Assembly 


D34656-3 


A18 Power Supply Mottterboard 


D38112 


Front Panel AssemWy 3^B, indiKles diskdri^ 


D36993 


Color D^lay VGA Assembly 
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Table Subassemblies, 2 of 6 



WILTROM 
Part Mytnl^r 


C^acription 




36xxA Senest Test Sete 




AIT IF Amptifler, Channel 8 PCB Assembly 


D34519-3 


A2T IF Amplifier, Pteferwice Chanel PCB AssemMy 


D30701-6 


A3T IF Arr^lifier, Channel A PCB Assembly 


D30704-3 


A4TL0 2PCB A^mWy 


D34603-3 


L0 1 PCB Assembly 


D34760-3 


A5T Power Distribution PCB Assanbly, 3635B 


D37611‘3 


A6T Digital Interface PCB Asserr*ly 


D34636-3 


ATT Attenuator Driver PCB Assembly 


D35558-3 


A27T Amplitler/Switch Driver PCB Assembly 




3GOO RF Components, 20 GHz and below 


D21852 


A8T Buffer Amplifier Assembly, Channel B, 361 OA, 3620A 


D21851 


A10T Buffer Amplifier Assembly, Channel A, 3610A, 3620A 


D1 5320-1 


A12T Power Amplifier Assembly 


B1 9820-1 


A13TTransfer Switch, with caWe, 3610A, 3620A 


D20363 


A14T/A15T Coupler, 3610A, 3620A 


C21586 


A1 8T/A19T Bias T^, F^ale - Female 


C21S87 


A1 8T/A19T Bas Tee, Male - Femsde 


441 2K 


A20T/A21T/A22T Step Attenuator. 70 dB, 20 GHz 


D34511 


A24T &surce Lod< / Reference Setect Assembly 


D17^ 


A25TRF Splitter 




36(^ RF OoR^nenlfe, 49 <^iz and b<^ow 


0179^ 


^T Buffer ^i^ifier A^mbSy, Channel B, 
3611A, I^IA, 3630A 


D21054 


AST Buffer Amplifier Assembly CSianr^i B, 
3611A,3^1A,363QA 


D17928 


A1 OT Buffer AmfD^rfier ^^mbly, Channel A, 
3611A, 3621A, 363QA 
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Tahle 1~2. Exchangeable Subassemblies, 3 of 6 


WILTRON 
Part Number 


Description 


D1 5320-1 


A12T Power Amplifier Assembly 


B1 9821-1 


A13T Transfer Switch, 819821 with cable. 3611A, 3621A 


D158^ 


A14T/A15T 0)upler, 3611 A, 3621 A 


C21586 


A18T/A19T Bias Tee, Female - Femsde 


C21587 


A1 8T/A1 9T Bias Tee. Male - Femate 


461 2K 


A^T/A21T/A22TStep Attenuator, 70 dB, 40 Gkiz 


D34511 


A24T Source Loc^ f Reference Select Assembly 




3600 RF Comp<«t©nifcs, 60 OHz 


D21856 


AST Buffer Amplifier Assembly. Channel B 


C21421 


AST Buffer Ami:^ifier As^mbty, Channel B 


0218^ 


A10T BuHi^ Amplifier Assembly, Channel A 


C21420 


AiOT Buffer Amplifier Assembly, Channel A 


D2 1405-1 


A12T Pow^ Amplifier / Multiplier A^^bly, D21405 with cable 


D21350-1 


A13T Transfer Switdi, D21350 with cable 


D20600 


A14T/A1 5T Coupler, 60 GHz 


[^2811 


A14T/A1 5T Coupler 62.5 GHz 


V250 


A18T/A19T Bias Tee, 60 GHz 


4712V 


A20T/A21T/A22T Attenuator, 70 dB, 60 GHz 


D34511 


A24T Source Loc*; / Reference Select Assembly 


D21395 


A^T RF Splitter 


D21360 


A28T/A29T SPDT/Spiltter 


C23356 


A30T Channel BTripier A^mbly, 60 GHz; Includes lCXW-37 
Isolator, 10^15 Tripler, E321319 Mux coupler, C21 372 Amplifier 
and C213^ High Pass Filter. This must be replaced bs an entire 
assembly. 
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Table 1-2. Exchangeable Subassemblies, 4 of 6 



WILTRON 
Part Number 


Description 


C23361 


A30T Channel BTripler Assembly, 62^ GHz. Includes 10003? 
Isolator, '040-15 Tripter, D21 319 Mux coupler, C21372 ^pllfier 
and C21362 High Pass Filter. This must be replaced as an entire 
assembly. 


C23355 


A31T Channel ATripter Assembly, 60 GHz. Indudes 101X5-37 
tsolato-, 1040-15 Tripler, D21 319 Mux coupler, C21 372 Amplifier 
and <21382 High Pass Filter. This must be replaced as an entire 
assembly. 


C23360 


A31T Channel A Tripler Assembly. 62.S GHz. includes 1000-3? 
liKilator, 1040-15 Tilf^er, £>21319 Mux couf^er, C21372 Amplifier 
and C21382 High Pass Rlter, This must be repHaced as an entire 
assembly. 




3000 RF Components, 65 GHz 


D39098-5 


A27T Amplifier^witch Driver PCB A^mWy 


C26220 


A31T Channel A Tripter Msembly, 65 GHz. Indudes 1 040-1 7 Tripler. 
D26224 Mux couplo', C2S93 Amplifier and other components. This 
must replaced as an entire assembly. 


C26221 


A30T Channel A Tripler Assembly, 65 GHz. Indudes 1040-17 Triplet, 
D26225 Mux coupler, C25593 Amplifier and other component. This 
must be replaced m an entire assembly. 


N026237 


A25T RF Splitter 


D26219 


A12T Power Amplifier / Muifit^'Msr Assembly 


D26222 


AlOT Buffer Miplifi©" Assembly, Channel A 


D26223 


AST Buffer Amplifier As^^mbly. Channel B 


ND26180 


A14T/A1 5T Coupler 65 GHz 


ND26179 


A20TyA21T/A22T Step Attenuator, 70 dB, 65 GHz 


ND26181 


A1 8T/A19T Bias Tee. 65 GHz 


B39096* 


Cable Assemldy, Auxiliary Power 


551-1095* 


Auxilary Power Connector (rear panel) 


40-56* 


Auxiliary Power Supply (USA) 


4(W7* 


Auxiliary Power Supply (UK) 


4068* 


Auxiliary Power Supply (Europe) 


* These a>mponertt$ are not on ihe module exchan^ program: However, they may ordered 
as standard replacement p^s. 
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Table 1-2. Exchangeable Subassemblies, 5 of 6 



WILTRON 
Part Number 



■description 



1091-87 

C21660 

D23385 

D21925<1 

1322447 

D20876 

D37719-3 

B37862 

B37862 

D32101-3 

ND34470 

ND35979 

D32105-3 

D34710-11 

D32 113-3 

80-102 

C8090-5 

D13355 

D13611 

D18696 

ND31355 

ND19075 



36356 Millim^r VNA RF Components 

A1 1 T Power Splitter 
A2QT RF Input Amplifier, 11-:M GHz 
A21T/A22T LO Amplifier, 8-15 GHz 
A9T Transfer l^itch 

A1 OT Channel A Bute/Amplifief Assembly 
AST Channel B Buffer/Amptifier Assembly 

360 ACM 

A1 00 PCB AssOTbly 
15 Veil PSU Assembly 
12 Volt PSU Assembiy 

360$S Series System Source 
A1 GPIB PCB Assembly 
A4 ALC PCB and Coupler Assembly, 360SS47 
A4 ALC PCB and Coupler Assembly, 360SS69 
AS Frequency Instmction PCB A^embly 
A1 0 FM PCB Assembiy 
A13 Power Supply PCB Assembly 
360SS RF Components 
Fraiuency Doubler Amplifier, 360SS59 
Down Converter Assembly, cabled D9157A 
PIN Switch Assemfcrfy, 360SS69 
DPDT PIN Switdi, 8-26.6 GHz 
PIN Switoh Assanbly, 360SS47 
1 3.25 to 20 GHz Amplifier, 360SS69 
18 to 26,5 GHz Anplifier. 360SS69 
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Table 1-2. Exchangeable Su^ssemblies, 6 of 6 



WILTRON 
Part Number 


Description 


ND35918 


2 to 8 GHz Osallator Assem^y, 360SS47 


N035919 


2 to 8 GHz OsciHator A^embly, 360SS69 


ND35934 


8 to 12.4 GHz Osallator A^embly, 360SS47 


ND3S935 


8 to 12.4 GHz Osallator Assembly, 36QSS69 


ND36950 


12.4 to 20 GHz Oscillator Assembly, 360SS47 


ND35951 


12,4 to 18 GHz OsciHstfor As^mbly, 360SS69 


ND35958 


18 to 26.5 GHz OiKallatof Assembly, 3^3369 


C20812 


Output Connector Assembly 


Static 

Handling 


Figure 1-2 profvides proceduras that should be fol- 
lowed when handling static sensitive parts. 



CAUTION 

WILTRON highly recommends that yon nse 
a grounded wrist strap when handling 360B 
VNA System FCB& and components. The 
380B VNA system contains parts that can be 
damaged by static electricity 
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1. Do not touch exposed «5ntacts on 2. Do not slide static ^nsitlve 3. Do not handle static swsitive 

any static sensitive ojmponent. component across any surface, components in sa-eas vrtiere the floor 

or work surface covering is capable 
of generating a static ciis^ge. 




4, Weara static-disdiargewristiband 5. Label all static sensitive de«<»s, 6, Ke^ component leads shortaJ 

when woi1<ing witfi static sensitive together whenever possible, 

components. 




7. Handle PCBs only by their edges. Do 8. Lift & handle solid state devices by 9. Transport and store PCBs and other 
not handle by the en^e txjnnectors. their bodies - ne^^r by ttieir leads. stattc sensitive deuces in static* 

shidded containers. 

10. ADDITIONAL PRECAUTIONS: 

• Keep workspaces clean and free erf any objects capaWe of holding or storing a static charge. 

• Connect soldering toots to an earth ground. 

• Use only spedal anti-static suction or wick-type desoidering toois. 

Figure Static Handling Frocedums 
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TEST EQUIPMENT 



GENERAL 

INFORMATION 



1^6 RBCOmENDED TEST 
EQUiPMENT 



llaWe 1-3 lists the recommend^ test equipment for mahitaiiang ai^ 
servicing the 360B VNA system. 




Figure 1-3. WHTBONT1512 
360B Tkst Fixture 



Table 1-3. Recommended Tkst Equipment (1 of 2) 



instrument 


"" 1 

Critical Specification 


Recoirtmended Manufacturer/Modei 


Spectrum 

Analyzer, 

with 

Dipiexer and 

External 

Mixers 


Frequency: 0.01 to 60 GHz 
Resolution: 1 0 Hz 


T^onix, Inc. Moctel 494P,with 
External Mixers: 

WM 490K (IB to 26.5 GHz) 
WM 49QA (26.5 to 40 GHz) 
WM 490U (40 to 60 GHz) 
WM 490V (50to«5GHz) 
Dipiexer PN: 015-0385-00 


Power Meter, 
with 
Power 
Sensors 


Renge: -30 to +20 dBm 
(lpWlo1(K)mW) 

Other: GPiB-controilable 


Hewlett-Packard Model 437B, with 
Option 22 (GPIB). and 
Power Sensors; 

HP 84S5A (0.01 to 26.5 GHz) 
HP 8487A (0.05 to 50 GHz) 


Digital 

Multimeter 


Resolution: 4-^/2 digits 
DC Accuracy: 0.00^ +2 
counts 

DC InfXJtZ: 10 MQ 
AC Acx;uracy: 0,07% +1 (X) 
counts {to 20 kHz) 

AC Input Z:^ MQ 


John Fluke, Inc. Model 8840A, with 
Option 8840A-09 (True RMS AC) 


Frecjuaicy 

Counter, 

with 

External 

Mixers 


flar^e; 0.01 to 60 GHz 
Input Z50Q 
Resolution: ^ Hz 
Other: External Time Base 
input 


EIP Microwave, Inc. Model 678A, 
with 

External Mi)®rs: 

Option 91 (26.5 to 40 GHz) 
Option 92 (40 to 60 GHz) 
Option 93 (60 to m GHz) 


Oscillosoi^pe 


Bandwidth: DC to 1 50 MHz 
Vertical Sensitivity: 2 mV/ 
diviaon 

Horiz SensitMty: 50 nsf 
division 


Tektronix, inc. Model 2445 


Function 

Generator 


Oaput Voltage Ran^: 
300 mV to 10V 
Functlom: 

200 Hz Sine Warn 
100 Hz Squaie Wave 


Hewlett-Padcard Model 3326A 


Local 
Oscillator 
(LO) Test 
Fixture 


N/A 


WiLTRON 
T1512 (Figure 1-3) 


PCB 

Extends Card 


N/A 


WILTRON 

Pm Number: D30709-3 
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Table Bsmmmended 7kst Equipment (2 of 2) 



Instrument 


Critical Specification 


Recommended Manufacturer/Model 


Test Cables 


N/A 


WILTRON 

Part Number: ND34060 


Measurement 
Calibration Kit 


Kit contains higti-fyedsion 
opens, shorts, bro attend 
loate, and sliding loaj 


WILTRON Company 
Model 3650, 3651 , 3652, 3653 or 
3654/36548* (included with Model 
360B VNA System) 


Measurement 
Calibration Kit 


Q-, U-, V-, or W-band 
waveguide components 
(For use wttti Moctel 3635B 
Test SQL only) 


WILTRON Company 
3655Q, 3655U, 3655V, or 3655W, 
depending on Model 364XB-X 
Module being used. (Induded with 
Model 360B VNA System) 


Microwave 

C^Q 


Frequency: 18, 40, 60, or 
65 GHz, ctepending on 
connector type 


WILTRON Company 
3670X60*-1 and -2 (X = K. A, or V, 
depending on test set connector 
type) 


Assurarx:* 
Air Line 


Frequency: 60 GHz 


WILTRON Company 
Part Number: 

T1519 (K Connector, female) 

T1 520 (3.5 mm, female) 

T1521 (V Conn, female-60 GHz) 
T1542 (V Conn, female-66 GHz) 


Precision 

onset 

Termination 


Frequency; 40 GHz 


WILTRON Company 

29X50-1 5 (X « K, A, dejteteing on 

test set connector type) 


Precision 

Offset 

Temination 


Frequency: 60 or 65 GHz 


WILTRON Company 

Part Number; SC4417 (60 GHz) 

Part Number: SC4732 (65 GHz) 



* to 65 Q Hz with ‘S” versorts oi these products 
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Chapter 2 
360B VNA System 



2~1 INTRODUCTION 



360BMM 



This chapter describes the Model 360B Vector Network Analyzer Sys- 
tem. The description is organized into an overall description, a descrip- 
tion of system components, and a discussion on system operation. 
Chapters 3 and 4 respectively provide information for verifying perfor- 
mance and troubleshooting the system. 
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2-2 SYSTEM DESCRlPTtON The 360B VNA system characterizes a device-under-test (BUT) 

through the measurement of its forward and revere transmission and 
reflection characteristic as a function of frequency. These charac- 
teristics are referred to as scattering parameters, or S-parameters- 
There are four S-parameteis: 

511 = Forward Reflection 

5 21 = Forward IVansmission 

5 12 " Reverse Transmission 

5 22 = Reverse Reflection 

The VNA system mathematically compares the relative magnitude and 
phase changes between the signal incident to the BUT and the 
reflected or transmitted signal from the BUT to derive the 
S-parameters. It then presents the S-parameters graphically on a color 
display printer, or plotter. 

2-3 SYSTEM COMPONENTS The 360B VNA system consists of three main components: 

□ Signal Source 

D Test Set 

D Vector Network Analyzer (VNA) 

Figure 2-1 shows the 360B VNA system configuration and illustrates 
the interconnections between the signal source, tost set, and VNA The 
foUovdng paragraphs contain brief d^criptions of each system com- 
ponent. 

Signal Source The signal source provides the stimulus to the BUT 
via the test set The frequency range of the signal 
source and the test set establish the frequency range 
of the VNA system. The signal source is oDntroUed 
and phase-locked by the VNA and provides dean, 
phase-locked stimulus signals at programmed fre- 
quency pointe for precise test data. Frequency ac- 
curacy is assured by phase-locking both the signal 
source and the system local oscillators to the same 
10 MHz reference time base. Frequency resolution is 
100 kHz. 

Two system signal sources are available: Model 
360SS47 (10 MHz to 20 GHz) and Model ^SS69 
(10 MHz to 40 GHz). Frequency coverage to 60 GHz 
is available by using the Model 360SS69 Signal 
Source with a Model 3612 A, 3622A, or 363 lA T^t 
Set that includes a frequency tripler. hi addition, the 
WILTRON Series 66XXB Sweep Generators and 
Series 67KXB Swept Frequency Synth^izers can be 
used as system signal sources. 
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Figure 2-1. S 60B YNA System InUrcanmctions 
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The Test Set 



VNA 



The test set contains the measurement components 
for the 360B VNA system. The test set, under direct 
control of the VNA, performs the following: 

□ Stimulus signal routing from the signal source 
to the DUT through one of the test ports (Port 
1 or Fort 2). 

□ Si^al separation and down conversion of the 
incident, reflected, and transmitted signals at 
Ports 1 and 2 into four IF signals (Thst A, Hefer- 
ence A, Ttest B, and Reference B), 

O Amplification of the IF signals. 

Test sets are available that allow vector measure- 
ments for different applications. The test set types 
include active and passive device test sets with auto- 
matic signal reversing, frequency conversion test 
sets, and a millimeter- wave test set. Coaxial test 
sets include multiple models that cover freqmncy 
ranges from 10 MHz to 60 GHz. The inillimeter- 
wave test set provides frequency coverage firom 33 to 
110 GHz in four waveguide bands (Q, U, V, and W). 

The VNA is the system controller, signal prcKesgK>r, 
and display unit for all vereions of the 360B VNA 
system. Its front panel controls provide menu selec- 
tions for test functions, test parameters, measure- 
ment enhancements, and frequencies. The VNA 
sends frequency, power, and sweep information to 
the signal source over the dedicated source control 
system (GPIB) bus. It controls the test set functions 
through a dedicated digital bus via the CONTROL 
and SIGNAL cable assemblies. The VNA analyzes 
the IF signals from the test set for phase and mag- 
nitude data. It display the results of this analysis 
(measurement data) as weE as test parameters and 
system status on a large color display. The data 
presented on the display can be output to a plotter or 
printer or routed to the rear panel (external) GPIB 
or Centronhs interfauie. 
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2“^ SYSTEM OPERATION During a typical measurement, ttie microwave signal source, under 

direct control of tlie VNA, outputs an EF signal to the test set to pro- 
vide stimuli^ to the BUT (Figure 2-2). The system signal source is 
phase-locked with the VNAs internal 10 MHz crystal oscillator. An ex- 
ternal 10 MHz frequency standard may be substituted for the system^s 
internal 10 MHz oscillator for maximum attainable frequency accuracy. 

In the test set, the stimulus signal is sent to the BUT through one of 
the test set’s test ports (Portl or Port 2). When there is any impedance 
mismatch between the test port and the BUT input port, some of the 
signal incident at the BUT input port is reflected back to the test set 
and some travels into the BUT. In the case of two port DU'R (that is, 
thorn having an input and output port) the portion of tiie stimulus sig- 
nal tihat bravels through the BUT goos to the second test port for meas- 
urement. 

In addition to stimulus signal routing from the signal source to the 
BUT, the test set also serves as the front end of the VNA receiver. 
Within the test set are signal separation and down conversion devices 
that separate and down convert the incident, reflected, and trans- 
mitted signals at Port 1 and Port 2 into four distinct intermediate (IF) 
signals. The incident s^nals are fed to Reference Channels A and B 
and the reflected or transmitted signals are fed to Ifest Channels A and 
B. Heterodyne frequency conversion is used to improve upon the in- 
herent limitations of broadband diode detectore. It also provictes s%« 
nificant improvement in dynamic range, harmonic rejection, and sen- 
sitivity. 

Each of tile four IF signals carries embedded magnitude and phase in- 
formation relative to a reference signal. Down conversion of the sisals 
does not affect the magnitude and phase relationship, only the frequen- 
cy is changed. The IF signals go to selection switches in the test set 
that control (1) which signals are sent to the test set’s IF amplifiers 
and then on to the synchronous detectors of the VNA, and (2) which ref- 
erence signal will be i^d for phase-locking the ^tem signal source. 

The VNA source lm:k drcuitry eompaj^ the selected reference signal’s 
frequencgr and phase to that of a signal derived from the 10 MHz crys- 
tal (^ciliator in the VNA. If the system is not properly phase-locked, a 
correction voltage is generated that drives the FM 0 LOCK input to the 
system signal source, forcing it to source lock to the correct frequency 
and phase. 
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Additional signal processing is implemented within the VNA. The mag* 
nitude and phase information embedded on the analog IF signals is 
first detected, then converted to digital data. The VNA processors, con- 
trolled by embedded firmware coupled with system software, manipu- 
late this digital data. Short-term system errors are norxnalized and 
digital compensation is generated and applied. The resultant S- 
parameter data charaw^teitsing the DOT is then presented on the VNA 
color d^play, output to a printer or plotter, or routed to the rear panel 
(eternal) GPIB interfare. 
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360B VNA SYSl 
BLOCK DIAGE 




LO. #1 

PHASE LOCK 



MATH 

COPROCESSOR 

8087 



MAJN #2 

MICROPROCESSOR 

8088 



PRINTER 



A r 

- LO#2 



i AIS^ AZO 

tHTu 



EXT 10 MHz 
IN 



P.S. 

ICOhTTROL 



10 MHZ 

10 MHz ^ REFERENCE 
f OSCIIUTOR 



EXnOMHz 

OUT 



OHAPHiCS 
CONTROL 
PROCESSOR 
NEC 7220 



POWER 
SUPPLY 
M. 3. 



TEST SET 
INTERFACE 



TEST SET 
WO 



FM 

PHASE LOCK 
© 



BLANI 
W SYI 

Ulo 



BLANKING/ 

SYNC. 



P, S. 

CONVERTER 



P.S. 

CONTK3L 



COMPOSfrEVfPEOOUT 
EXTERNAL RGB OUT 



Figure 2-2, 360B VNA System Block Diagram 
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Chapter 3 
360B VNA System 
Performance Tests and 
Adjustments 

3 “ 1 iNTBODUCTfON This chapter provides performance tests and adjustments for the 

360B analyzer unit and test sets. Performance tests and adjustments 
for the 360XX Signal Source are provided in Chapter 10. 

3 2 TEST EQUIPMENT Recommended test equipment and m amifacturer is listed in Chapter 

Table 1-3. Equipment r^ded for indmdual model adjustments is 
listed with the model adjustments. 

3-3 PERFORMANCE TESTS Performance tets are provided for the 361XA.'362XA, 3630A/3631A, 
AND A DJUS TMENTS - and 3635B. Adjustments are provided for the 361XA/362XA and 
GENERA L 3630A/3631A. The performance tests and adjustment pn>cedures are 

located behind tabs for the applicable test set model. 
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fNTBODUCTION 


This chapter provides performance tests and adljustments for the 360B 
analyzer unit and test sets. Performance teste and adjustmente for the 
360XX Signal Source are provided in Chapter 10. 


3-2 


TEST EQUIPMENT 


Recommended test equipment and manufacturer is listed in Chapter 1, 
Table 1-3. Equipment needed for individual model adjustments is 
listed vdth the model adUustments. 
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PERFORMANCE TESTS 
AND ADJUSTMENTS — 
GENERAL 


Performance tests are provided for the 361XA/362XA, 3630A/3631A, 
and 3635B. Adjustments are provided for the 361XA/362XA and 
3630A/3631A. The performance tests and adjustment procedures are lo- 
cated behind tabs for the applicable set model. 



Anritsu VNA Performance Verification Software, part number 2300- 
237, supports 360 and 360B systems with 361xA and 362xA models. 
This software is used to verify that the 360B system Is making accu- 
rate, traceable S-parameter measurements. Complete instructions are 
found in the User^s Guide, which is shipp^ with the software and is 
automatically installed on the «)ntroller when the software is installed. 
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3 "'4 PERFORMANCE TESTSj IHs tab section contains five performance tests that c^n be used to 

MODELS 361XA/3&ZXA verify Model 360B VNA system operation. Setup instructions and per- 

formance procedures are included for each test Test results can be 
compared with the specific limits that are provided for each test. 



These tests do not establish measurement traceabilitr, such verifica- 
tion requires using an appropriate WILTRON verification kit Success- 
ful completion of these procedures indicates that your 360B VNA sys- 
tem is opemting properly and is capable of maMng accurate 
measurements . 




Required The following equipment is required to perform the 

Ekiuipment operation verification tests : 

O Calibration kit, with Option 1 : Sliding Termi- 
nation. 

□ Flexible microwave cable (through lir^). 

□ Precision air line for up-to 40 GHz measure- 
ments. 

□ Precision offset for up-to 40 GHz measure- 
ments. 

□ Assurance air line for 60 and 65 GHz measure- 
ments. 

□ 20 dB offset termination for 60 and 65 GHz 
measurements. 

Initial Perform the following steps before starting the per- 

System Setup formance tests. 

Step 1. Verify that the 360B VNA system has 

been installed per Chapter ^Installation 
of the Model 360B VNA Operation Man- 
ual (F/N 10410-00110). 




Step 2. Install the 360B VNA system diskette 
into the disk drive of the network ana- 
lyzer. 

Step 3. Apply power to the frequeiu;y signal 
source then to the network analyzer. 
Loading of the s;^tem sofiv^re takes ap- 
proximately 1 minute (at which time the 
system is ready to make measurements). 

NOTE 

Allow the system to warm up for at 
least 60 minutes to ensure opera- 



tion to performance specifications. 
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PERFORMANCE TESTS AND 
ADJUSTMENTS 



SAMPLER EPPICIENGY This test verifies that each individual receiver channel in the Model 
TESTf MODELS 361XA/362XA Coaxial Test Set operates properly. Measurement calibra- 

361XA^02XA tion of the system is not requii^d for this test. 



This test requires that you press a spedfied front panel keys and make 
choices from the displayed menu<s). The keys used in this test are 
shown below. 





Key 


Menu Choice 


SETUP 

MENU 


START: 500 MHz 
STOP: High End Frsquwwy 


CHANNEL 

MENU 


FOUR CHANNELS 


GRAPH 

TYPE 


LOG MAGNITUDE 
(AH ctiarmels) 


AUTO 

SCALE 


ON channels) 


S- 

PARAMS 


Channel 1:REFA 
Cluirwiel 2: TST A 
Charnel 3: TST B 
Charnel 4: REF B 
{See Rgure 3-1 or 3-2) 



Tbst Setup Setup 360B VNA as described below. 

Step 1, Connect Thst Ports 1 and 2 together (be- 
low.) 




Step 2. Set up the network analyzer as shown in 
table at left. 




3-6 



360BMM 






PERFORMANCE TESTS AND 
AD JUSTMENTS 



SAMPLER EFFICIENCY TEST, 
MODELS 361XAJ362XA 



To independently measure the output of the individual test set channels, you must redefine the selected parameter for 
each display channel. You may redefine the parameters manually, as shown below for Channel 1 , or automat'cally, as 
shown in Figure 3-2. The parameters are redefined as:. 



-Test Set Channel 1 REF A 



Test Set Channel 2 TST A 



-Test Set Channel 3 TST B 



= Test Set Channel 4 REF B 



Stepl. Press S PARAMS key. 

Step 2. Make menu choices as shown in Uie following flow di^r^. 



SELECT 

PARAMETER 



PARAMETER 

DEFINITION 



SELECT 

NUMERATOR 



S21 
a1 ! 1 



REDERNE 

SELECTED 

PARAMETER 



PRESS<ENTER> 
TO SELECT 



S11AISER2 

PAR^ETER 
a1 / 1 

PHASE LtXK 



LABEL: 

“REF^” 

CHANGE 

NUMERATOR 

CHANGE 

DENOMINATOR 

CHANGE 
PHASE LOCK 

CHANGE 

LABEL 

PRESS <ENTER> 
TO SELECT 
OR SWITCH 



SELECT NAME 



ABCDEFGHIJKLM 

NOPQRSTUVWXYZ 

0123456789_r 

DELaEAR DONE 

TURN KNOB 



1 (UNITY) 

PRESS <ENTER> 
TO SELECT 



SELECT 

DENOMINATOR 



1 (UNITY) 

PRESS <ENTER> 
TO SELECT 



TO INDICATE 
CHARACTER 
OR FUNCTION 

PRESS <ENTER> 
TO SELECT 

NUMBERS MAY 
ALSO BE 
SELECTED 
USING KEYPAD 



Figure 3-1. Redefining Selm^d Parumeter MamuiUy for Sampler Efficiency Testing 
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SAMPLER EFnaENCY TEST, PERFORMANCE TESTS AND 

MODELS 361XA/362XA ADJUSTMENTS 



To lodqsendently measure output of ttie indfivtdua! test dianneis, you must redefine the selected parameter for 
each di^tay channel. You may redefine the parameters automatioaHy, as shown below, or manually, as shown in Figure 
3-1 . The parameters are redefined as:. 



ai 

1 

1 



~ = Test Set Channel 1 REF A 
Test Set Channel 3 TST B 



bi 



32 



Step 1. Press OPTION MENU key. 

Step 2. MaJce menu choi<^s as shown in the following flow dagram. 
Step 3, Press SETUP MENU key; set START frequency to 5(X) MHz. 



OPTIONS 



SWEEP OPTION 

REAR PANEL 
OUTPUT 

DIAGNOSTICS 

MULTIPLEXER 

CONTROL 

MULTIPLE 

SOURCE 

CONTROL 

RECEIVER MODE 

PRESS <ENTER> 
TO SELECT 



DIAGNOSTICS 

TROUBLE 
SHOOTING 
(WILTRON 
SERVICE 
use ONLY) 

TESTS 

PRESS <ENTER> 
TO SELECT 



= Test Set Channel 2 TST A 



Test Set Channel 4 REF B 



TESTS 

ERROR REPORT 

PROM AND 
RAM CHECKS 

FROfTT PANEL 
KEYBOARD 

CRT 

CHECK OPTIONS 
INSTALLED 

NON-RATIOED 

PARAMETERS 

PRESS <ENTER> 
TO SELECT 



Figure 3-2, Redefining Selected Parameter Automatically for Sampler Efficiency Testing 
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MODELS 361XAJ362XA 



DATA DISPLAY AREA 
Sweep triiScator Mai^ 



MENU 

AREA 




aODV □□ OOOi 




POO D.JD 
POO OCSD 

□ □ □ Op O O O 



^ * r-^ jm. • ODDOuQDD 

O ; D O; yg D DgOD^gpO 

/ 

/ \ 

/ \ 

/ MARKERS/LIMITS 






AWRKEfi 

isMiti 



LIMITS 



lh«t Perform test as described below. 

Procedure 

Step 1. Observe sweep indicator (top left) and al- 
low at least one complete sweep to occur. 

Step 2, Verify that the maximum-value to mini- 
mum-value amplitude slope (Figure 3-3) 
meets the specifications shown below. 



Fret^eficy 


Reference 

Channels 


Test Channels 


20 GHz 


<14 dB 


<15 dB 


40 GHz 


<25 dB 


<28 dB 


50 GHz 


<40 dB 


<55 dB 


60 GHz 


<40 dB 


<55 dB 


65 GHz 


<45 dB 


<65 dB 



Step 3, Verify that the minimum amplitude meets 
the specifications shown below. 



Test Set 


REF A 


REFS 


TSTA 


TSTB 


361 OA 


-40 


—40 


-42 


-40 


3620A 


-38 


-38 


-43 


-34 


3611 A 


-42 


-42 


-52 


ft— 


^21A 


-41 


ilf| ^ 


-55 


-47 


361 2A 


-53 


-53 


-78 


-75 


3622A 


-55 


-55 


-78 


-78 


361 3A 


-63 


-53 


-78 


-75 


3623A 


-55 


-55 


-78 


-78 


361 5A 


-53 


-^3 


-78 


-75 


3625A 


-56 


-55 


-78 


-78 



NOTE 

Use the MARKER MENU and READOUT 
MARKER keys (bottom left) and menus to 
obtain precise frequency and amplitude 
values. 
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SAMPLER EFFICIENCY TEST, PERFORMANCE TESTS AND 

MODELS 361XAJ362XA ADJUSTMENTS 




Figure 3-3. Sampler Efficiency Ikst Wavefarms 
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3-6 HIGH LEVEL NOISE The following test verifies that the high-level noise in the 360B VNA 

TEST, MODELS will not significantly affect the accuracy of subsequent measurements. 

361XA/362XA High-level noise is the random noise that exists in the 360B VNA Sys- 

tem, Because it is non-systematic, it caimot be accurately predicted or 
measure Thus, it cannot be removed using conventional eiror-corr^- 
tlon techniques. Calibration of the system is not required for this test. 



Key 


Menu Choice 


SETUP 

MENU 


START: 40 MHz 
STOP: High-end frequency 


CHANNEL 
MENU 1 


DUAL CHANNELS 1-3 


GRAPH 

TYPE 


LOG MAGNITUDE 
(&>th 


SET 

SCALE 


RESOLUTION: 
0.010 dB/DIV 
REF VALUE: 
0.0 dB 

(Both channels) 


S- 

PARAMS 


Channel 1 -Si2 
Channel 3 - S21 


AVGf 

smooth 

MENU 


AVERAGING 
128 MEAS. PER POINT 


AVERAGE 


i ON 


DATA 

POINTS 


NORMAL 


VIDEO 
IF BW 


REDUCED 


LIMITS 


LIMIT 1 ON 
0.020 dB (3610/V20A, 
and 3611 A/21 A), on 
0.040 dB (3812A/22A 
3613A^3A.and 
3615A/25A) 




LIMIT 2 ON 
-0,020 dB (3610A/20A 
and 3611A/21A) or 
-0.040 dB (3612A/22A 
3613A/23A, and 
3615A/25A) 



This test irequii^s that you press a s|:^fi.ed front panel key and make 
choices from the display^ menu(s). The keys used in this test are high- 
lighted below. 







Tkst Setup Setup 360B VNA as described in table at left. 
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ADJUSTMENTS 



Test 

Procedure 




Perform test as described l:^low. 

Step 1. CoBiK^ Test Port 1 and Test Port 2 (top 
left) together. 

Step 2. Press CH 1 key. 

Step 3. Press TRACE MEMORY key. 

Step 4. Choose VIEW DATA from menu aiai 
press ENTER key. 

Step 5. While observing sweep indicator (middle 
left), allow at least two complete sweeps 
to occur. 

Step 6. Choose STORE DATA TO MEMORY 

from menu and press ENTER key. 

Step 7. Choose VIEW DATA - MEMORY fmm 
menu and press ENTER key. 

Step 8. While observing sweep indicator (middle 
left), allow at least two complete sweeps 
occur. 

Step 9. Verily that the peak-to-peak High Level 
Noise falls within the area between the 
two limit lines (Figure 3-4). 

Step 10. Press CH 3 key. 

Step 11. Repeat steps 4 thru 9 for channel 3. 

Step 12, Press S PARA MS key; set CH 1 for Sn 
and CH 3 for S 22 - 

Step 13. Connect a Short to Test Port 1 and an 
Open to T^t Port 2 (left). 

Step 14. Repeat steps 2 thru 9. 
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PERFORMANCE TESTS AND HIGH LEVEL NOISE TEST, 

ADJUSTMENTS MODELS 361XAJ362XA 




3S0 NSTMSXK AIALTZES 



MODEL; 
DEVICE ; 



D ATE ; 
OPERATOR; 



START; 0«0400 SHz 
STOP; 40.0000 SNz 
STEP; 0.2400 SHz 



SATE START; 
SATE STOP; 
SATE; 

V I N 0 ON : 



ERROR CDRR;H0NE 
AVERASIRS; 128 PTS 
I F DNDUDTH : REDUCED 



S12 REVERSE TRANSMISSION 



LOS MAS. >RE F«0 . 0 OOd B O.OlOdB/DIV 



1 




































1 




















! 














A 






















W'-y yyi 

































































I ^ I i I I ! J I 1 

0.0400 SHz 40.0000 



S21 FORNARO TRANSMISSION 



TRACE MEMORY 
FUNCTIONS 

VIEW DATA 

VIEW MEMORY 

VIEW DATA 
AND MEMORY 

>V I EM 

DATA -T MEMORY 

SELECT 
TRACE MATH 



LOS MAS . t>RE F-0 . OOOd B 



Q.QIOda/DlV 















































































- 





















































































0.0400 SHz 40.0000 



STORE DATA 
TO MEMORY 

DISK 

FUNCTIONS 

MEMORY OATA 
REF, PLANE 
0.0000 mm 

PRESS <ENTER> 
TO SELECT 



Figure 3-4, High Level Noise Test Wavefi>rm 



360BMM 



3-13 








SYSTEM DYNAMIC RANGE TEST, 
MODELS 361XAI362XA 



PERFORMANCE TESTS AND 
ADJUSTMENTS 



3 “ 7 S YSTBM D YNA Af /C This veriJ&es that the sj^tem dynamic range meets spmfications. 

RANGE TEST, MODELS System dynamic range is the ratio of power incident on Port 2 in a 

$$1XA/362XA through line connection to the noise floor at Port 2 (forward measure- 

ments only). The system must calibrated and the error correction 
applied for this test 

This t^t requires that you press a specified front panel key and make 
choices from the displayed menu(s). The keys used in this test aie high- 
lighted below. 






Test Setup Perform the test setup procedures, as described be- 
low. 



Step 1. Press B E G I N C A L key (left). 

Step 2. Using the menu prompts, perform a Full 
12-Terai SLIBESTG LOAD calibration 
o'^r the full system operating range. (If 
necessary, refer to the 36C)B OM, Chapter 
8, for detailed procedures.) 

NOTE 



Use 1024 averages and minimiim 
IF bandwidth during the Isolation 
step in the calibration. These 
settings will be called out in sub- 
sequent procedures. 
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MODELS 361XAJ362XA 






Key 


Menu Choice 


SETUP 

MENU 


START: 40 MHz 
STOP: High-end fre- 
quency 


CHANNEL 

MENU 


SINGLE 

CHANNEL 


GRAPH 

TYPE 


LOG MAGNITUDE 


SET 

SCALE 


RESOLUTION: 
10.0 dB/DIV 
REF VALUE: 
"50.0 dB 
REFLINE;TOP 


S* 

PARAMS 


S21 


AVG/ 

SMOOTH 

MENU 


1024 MEAS. PER POINT 


AVERAGE 


ON 


VIDEO IF 
BW 


MINIMUM 


OPTION 

MENU 


SWEEP OPTIONS 
then 

POINTS DRAWN 
INC,W.:t00 



Test 

Prxtcedure 




/ \ 

/ \ 

/ \ 

/ MARKERSA.IMITS 



\ 






I LIMITS 

I 

isiiil 



Step S. Before piessing the ENTER key at the 
ISOLATION DEVICES menu prompt, 
press the AVG/SMOOTH MENU and 
change averaging to 1024 MEAS. PER 
POINT. 

Step 4. When the isolation measurement is com- 
plete, press the AVG/SMOOTH MENU key 
and change averaging to 32 MEAS. PER 
POINT; continue the calibration. 

Step 5. Once the calibration process has finished, 
verify that the APPLY CAL key indicator 
is lit. 

Step 6, Set up the network analyzer as shown in 
the table at top left. 

Perform the test procedure as described below. 

Step 1* Connect Broadband Terminations to Test 
Port 1 and Test Port 2 of the test set 

Step 2. While o!:^erving the sw^p indicator, al- 
low two (forward and reverse directions) 
complete sweeps to occur, then press the 
HOLD key. 

steps. Press the MARKER MENU keyCbottom 
lerft), and select B4ARB0SR 1 to be ON. 

Step 4. Press the SETUP MENU key, select the 
C.WJVIODE to be ON, and set the fre- 
quency to 40 MHz. 

Step 5. Press the READOUT MARKER key. 

Step 6. Position the cursor to MARKER TO 

MAX, press the ENTER key, and record 
the value (Figure 3-5). 

Step 7, Position the cursor to MARKER TO 

MEN, press the ENTER key, and rerord 
the value. 

Step B. Substract value in step 7 from that in 
step 6. To reduce measurement uncer- 
tainty, ensure that the difference is 
greater than 15 dB. 
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SYSTEM DYNAMIC RANGE TEST, 
MODELS 361XAJ362XA 



Step 9. Substract 8 dB from the value measured 
in step 6. This is the system dyitamic 
ran^. Verify that its value compares fa» 
vorably with the Table 3-1 value for 
0.04 GHz. 

Step 10. Repeat steps 4 through 9 for remaining 
frequencies in Table 3-1. 



Table 3-1. Dynamic Mange Chacterissics 



Test Sel Model 


Frequency 


System 


(GHz) 


Dynamic Range (dB) 


361 OA 


0.04 


“0l 


Revering 


1.0 


-108 


Test Set 


20.0 


-101 


3611A 


0.04 


-86 1 


Reversing 


1.0 


-102 


Set 


20.0 


-96 




40.0 


-86 


361 2 A 


0.04 


-65 


361 5A to 50 GHz 


1.0 


-101 


Reversing 


20.0 


Aj 


Test Set 


40.0 


—83 




50.0 


-75 




60.0 


-70 


361 3 A 


0.04 


-85 


Reversing 


1.0 


-101 


Test Set 


20.0 


"01 




40.0 


—83 




60.0 


-70 




65.0 


-62 


3620A 


0.04 


-04 


Actis^ Device 


1.0 


-110 


Test Set 


20.0 


-102 


3621 A 


0.04 


-89 


Active Device 


1-0 


-105 


Test Set 


20.0 


-97 




40.0 


-85 


3622A 


0.04 


-85 


3625Ato50 GHz 


1.0 


-lot 


Active Device 


20.0 


-89 


Test Set 


40.0 


-79 




50.0 


-70 




60.0 


“65 


3623A 


0.04 


-85 


Active Device 


1.0 


-101 


Test Set 


20.0 






40.0 


-79 






-65 




65.0 


-60 
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PERFORMANCE TESTS AND 
ADJUSTMENTS 



MODELS 361XAI362XA 



3^8 eFFECWE DIRECmrrY This test verifies that the effective directivity of the system meets 

TEST, MODELS specifications. The system must be calibrated arid the error conection 

361XA/362XA must be applied for this test to be v^d. 

This test requires that you press a specified front panel keys and make 
choices from the displayed menu(s). The ke^ used in this test are 
shown below. 



CHANNELS 




0 




0 

CHS 




i 








1 


0 

CH3 




0 

CH4 





MEASUREMEKT 









SETUP 

M&W 


O 


DATA 

PCmTS 






MINIMUM □ 




r^. 

HOLD 


|dcm«n| 


DEVICE 

ID 





Key 


Menu Choloe 


SETUP 

MENU 


START: 40 MHz 
STOP: High-end frequency 


channel] 

MENU ! 


SINGLE CHANNEL 
Channel 1 


GRAPH 

type 


LOG MAGNITUDE 


SET 

SCALE 


RESOLUTION: 

1.0 dB/Div 
REF VALUE: 

-15.0 dB (or valued 
t^mlnation offset) 
REFERENCE LINE: TOP 


S- 

PARAMS 


S11 



DISPLAY 



ENHANCEMENT 



. GRAPH 

rype 






AUTO 

SCALE 








PAftAMS 




POS 




0 

TRACE 



! 




~~~ I 


j OPTICS 


REOUCH3 G 


ViWO 1 


1 mw 
\ i 


IF BW 1 1 



O 





A'VGI 

SMOOTH 




0 

TRACE 

SMOOTH 


f^— 

IaVeraos 









Test Setup Perform the test setup procedures, as described be- 
low. 

Step 1. Perform a full 12-term calibration, or use 
the calibration performed in paragraph 3- 
7. 

Step 2. Ensure that the APPLY CAL key indicator 
is on. 

Step 3. Set up the network analyzer 2 ^ shown in 
the table at left 
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PERFORMANCE TESTS AND EFFECTIVE DIRECTIVITY TEST, 

ADJUSTMENTS MODELS 361XAJ362XA 



Test 

Pr 0 cedure 



Pom 1 



PMT2 

nr 



—AIR line 
0 — ~-*0P¥8ET 



DATA DISR-AY AREA 


MENU 

AREA 


Sweep Indicator Itorlcer 


k 










00\00 □□□ 
coo '□ ID pp 

OO ^OD 
□ Q D 0 t ;□ 

DOO Dcm 5^ 
Q D O DO O O O 



„ 1 „ r-. • r-v/O n r~\ nooDonoD 

O i □P;ya° OoODoj^DDCI 



/ \ 

/ \ 

/ \ 

/ MARKERS/LIMITS ^ 




Perform the test procedtire as described below. 

Step 1. Connect an Air Line and an Offset to Test 
Port 1 (top left). 

Step 2. While observing sweep indicator (middle 
left), allow at least one complete sweep to 
occtir. 

Step 3. Press MARKER MENU key (bottom left) 

11/r Ai>iri?it 1 iLf AT>trm> o 

and MARKER 3, to be ON. 

Step 4. Using rotary knob, portion markers 1 

and 3 to adjacent peaks of the worst-case 
ripple (one with the greatest amplitude); 
position marker 2 to the bottom of the 
trough (F^ure 3-6), 

steps. Using the MARKER MENU and READOUT 
MARKER key menus, record the absolute 
value of markers 1 and 3; subtract one 
from the other, halve the difference and 
add it to the value of the marker at the 
lowest peak. This is the average value of 
the two peaks. 

Step 6. Record the value of marker 2. 

Step 7. Substract the value recorded in step 5 
from that recorded in step 6 (Example: 
0.24 dB). This is the "REF ± X Peak to 
Peak Ripple dB” value that you wUl use 
next in the Mcmwave Measur^ent 
Chart (Table 3-3, page 3-22). 

Step 8. Turn to page 3-22 and fimi the "REF ± X 
Peak to Peak Ripple dB” value closest to 
your measured value (0.2454 for the ex- 
ample in step n 

Step 9. Move your finger across to the "X dB Be- 
low Reference” <x>lumn. Add the value 
from this column (Example: 37) to the 
>REF = value that appears on the 3^B 
measurement screen. This is the effective 
directivity value for P 0 RT 1 (52 db for the 
example: 37 + 15 = 52). 
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PERFORMANCE TESTS AND 
ADJUSTMENTS 



I MI LTtS« j 

}S(t RETH8RX ARALTZEO 



MODEL : 
DEVICE 



DATE; 

0 P E RATO R 



START ; 0.0400 GHz 
STOP: 40.0000 GHz 
STEP; 0.2400 GHz 



GATE START 
GATE STOP ; 
SATE: 

N 1 K DO M ; 



ERROR C0RR:12 - TER 

AVERAGING: I PTS 

IF 0KD«OTH:REOUCEO 



S I 1 FORWARD REFLECTION 



LOG MAG. 



>REF«-14.970dB 



1 . OOOdO/DI V 




CH 3 - S 1 1 

REF. PLANE 
0.0000 mm 

>MARKER 2 
34.6000 GHz 
- li . 0 0 4 dB 



MARKER TO MAX 
MARKER TO MIN 

1 33 . 8800 GHz 
-14.378 da 



3 3S.8000 GHz 
-14.105 dB 



Figure 3*6. Efj^ctive Directivity Test Waveform 
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Table 3-2. Test Port Chacteristics 



Connector 


Fmqumov 

<GHz) 


(dB) 


GPC-7 


0,04 


>52 




1.0 


>52 




18.0 


>62 


3,Smm 


0,04 






1.0 


>44 




20.0 


>44 




26.5 


>44 


K 


0,04 


>42 




1.0 


>42 




20.0 


>42 




40.0 


>38 


V 


0.04 


>40 




1.0 


>40 




20.0 


>40 




40.0 


>36 




60.0 


>34 




60M 


>34 




66.0 


>32 



Step 10* Verify that the directivity value meets the 
specification in Table 3-2 for each band. If 
it dc«s not, repeat steps 4 through 9 for 
each band, 

NOTE 

The procedure above measures the 
diaracteristics of Test Port 1 only. 

To measure the characteristics of 
Test Port 2, a second calibration 
must be performed vrith the test ca- 
ble connected to Test Port 1 instead 
of Test Port 2, (This allows meas- 
urements at the Test Port 2 connec- 
tor that are not influenced by the 
quality of the test port cable. 



Step 11. To measuire the chamcteristics of Test 
Port 2, perform steps 12 through 14. 

Step 12. Press the S PARAMS key and change to 
S22. 

Step 13. Move the Air Line and Offset to Test 
Port 2. 



Step 14 . Repeat steps 4 through 10 for the S 22 pa- 
rameter. 
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MICROWAVE MEASUREMENT 
CHART 



PERFORMANCE TESTS AND 
ADJUSTMENTS 



Table 3-3, Microwave Measurement Chart 



Coowei^on tot fstym less, reflection cosffiiSant, and SWR wSh t^3ufear vahjes lor interaclion of a Sffla*! phajor X wifli ala.'gepriase (unity reference) e*|»-e«8«d in oB related to 
refereree- 



f^eii^ve to Unity Rnleience 





SWR 


Rnfl«t1ipn 

CoeffieiMt 


Refcmt 

Aiit) 


X 

dB Beiow 
RaleTgn<3$ 


dB 


REF-X 

dB 


flEFiX 
NeK to Peak ( 




17.3910 


0vB913 


1 


1 


5.5350 


-19.2715 


24,80% 




8J24S 


0.7943 


2 


2 


5.0780 


-13.7:^ 


18.8145 




5.8480 


0.7079 


3 


3 


4.649S 


-10.^57 


15,3402 




4,4194 


0.%10 


4 


4 


4J24% 


-6.6585 


12.9073 




3^5698 


0.56% 


5 


5 


3J?% 


-7.1773 


110528 




3.00% 


03012 


6 


6 


3.5%7 


-8.0412 


9.5699 




2.6148 


0,4467 


7 


7 


3,2075 


-5.1405 


03480 




2,3223 


OJ9S51 


8 


8 


2.91 06 


-4.4086 


7.^204 




2.0999 


0%48 


9 


9 


2.6376 




6.44% 




1.9250 


0.31% 


10 


10 


2.3866 


-3.3018 


5,6884 




1.7S49 


0.2818 


11 


11 


2.1567 


-2.87% 


5.0322 




1.6709 


03512 


12 


12 


1.94% 


-^51% 


44590 




1.57^ 


0.2239 


13 


13 


1-^7 


-2.2013 


3.9561 




1.49% 


0.19% 


14 


14 


1.58% 


-1.9331 


3.5133 




1.4^ 


0.1778 


15 


15 


1.4216 


-1.7007 


3.1224 




1.3767 


0.1 S% 


16 


16 


1.2778 


-1.4g«8 


Z7766 




1.329C 


0.1413 


17 


17 


1.1476 


-1J227 


Z4tm 




1,28«3 


0.12S9 


ia 


18 


14)299 


-1.1%7 


2,1906 




1.2520 


0.1122 


19 


19 


0.3237 


-1.0^ 


1,9574 


/ 


1.^22 


o.tooc 


20 


20 


0^79 


-0.9151 


1.74% 


1 

V 




1.1 9S7 


0.0891 


21 




0.7416 


-0.3108 


1.5524 


^ N 


1.1^ 


0.0794 


22 


‘ZZ 




-0.7183 


1.38® 


( N 


j 




0.0708 


23 


23 


a%4i 


-0.6378 


1.2319 


V 


/ 


1.1347 


0.0631 


24 


24 


C-53U 


-0.5661 


109^ 




^t-X) 


1.1192 


0.0562 


25 


25 


0.4758 


-0.5027 


0,9779 






1.1055 


0,0501 


% 


26 


0.4340 


-0.4466 


0.8714 




(REF) 


1.09% 


0.0447 


27 


27 


0-3796 


-0.3969 


0.77% 






1.0829 


0.0398 


28 


28 


0-3391 


-0.3529 


0.%19 




1.0738 


0.03% 


23 


29 


0^)® 


-0,3138 


0,6166 


IffTERACnON 


1.06% 


0,0316 


30 


30 


0.2704 


hDi,^i791 


0.549S 




i.o£ao 


0.0282 


31 


31 


02414 


-0.2483 


0,4697 




1.0515 


0.0251 


32 




0.21% 


-0.2210 


0,4365 




1,04% 


0.0224 


33 


33 


aiS23 


-0.1967 


0.3690 




1.0407 


0.020C 


34 


34 


0.1716 


-0-1 7S1 


03467 




1.0362 


0.0176 


35 


35 


0.1531 




03090 




1.03^ 


0.01SS 


% 


36 


0.1366 


-0.13% 


0.27% 




1.0287 


0,0141 


37 


37 


Q.1218 


-0.1236 


0.2454 




1.0256 


0.0126 


38 


38 


0.1087 


-0,11(» 


0.2187 




1.0227 


0,0112 


39 


39 


OJ©^ 


-0.0^ 


0.1949 




i.02(S: 


0.01 OQ 


40 


40 


0JB64 


-0.0873 


0.1737 






0.0089 


41 


41 


0.0771 


-aoT^ 


0,1548 




1.01% 


0.0079 


42 




0.066? 


-0.0693 


0.1300 




1J31^ 


0.0071 


43 


43 


0.(^13 


-0.0617 


0.1 230 




1.0127 


0.0063 


44 


44 


0.0546 


-0.0550 


0.1096 




1.0113 


0,0056 


45 


45 


0.046(7 


-0.0490 


0.0977 




1.0101 


0.00SO 


46 


46 


0-0434 


-0.04% 


0.0871 




1.0090 


0J»45 


47 


47 




-003% 


0.0776 




i.wseo 


OiHMO 


48 


46 


013345 


-0.0346 


0.0692 




1.CX171 


0.00% 


49 


49 




-O.03<© 


0.0616 




1.CS»3 


0.0032 


50 


so 


0.%74 


-0.0275 


0.0540 




1,0057 


0.0028 


51 


51 


0.0244 


-0.0245 


0.0490 




1.%% 


0.0025 


52 


52 


0.0218 


-0.0218 


0,0436 




1J30^ 


0,0022 


53 


53 


0,0194 


-00195 


0.0389 




1.0040 


04»» 


54 


54 


0.0173 


-00173 


OJ3347 




1.0036 


0.0016 


55 


55 


a0154 


-00155 


04)309 




1.0032 


043016 


56 


56 


aD138 


-0.01% 


0.0275 




l.C»28 


045014 


57 


57 


aoi% 


“(S,0123 


0.0246 




i.ocas 


0.0013 


56 


56 


0.0109 


- 0,0 Its 


0.0219 




1.%22 


04)011 


S9 


59 


0.(XB7 


-0.0098 


0.01% 






0.0010 


60 


80 


0.0087 


-0.0087 


0,0174 
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3-9 EFfEcme SOURCE 
MATCH TEST MODELS 
361XA/362XA 



This test verifies that the effecti*^ source match of the system meets 
salifications. The system must be calibrated and the error correction 
must be applied for these tests. 



This test requires that you pi^ss a specified front panel keys and make 
choices from the displayed menu(s). The keys used in this test are 
shown below. 



CHANNELS 






0 

OHi 




0 

cm 






0 

CHJ 




0 

CH4 



MEASUREMENT 

MAXIMUM □ 
MINIMUM □ 



DATA 

pawTs 



0 


1 


nouj 


iocmm 




Key 


Menu Choice 


SETUP 

MENU 


START; 40 MHz 
STOP: 20 GHz (3610A/20A) 
40GHz(3S11A/21A) 
S0GHz(3615A/25A) 
60 GHz (3612A/22A) 
65 GHz{3613A/23A) 


CHANNEL 

MENU 


SINGLE 

CHANNEL 


GRAPH 

TYPE 


log MAGNITUDE 


SET 

SCALE 


RESOLUTION: 
0.02 dB®fV 
REF VALUE: 
OdBm 


S-PARAM 


S11 



DISPLAY 









AUTO 

SCALE 












REF 

POS 




0 

TRACE 

MEMOfTT 



ENHANCEMENT 

□ 

REDUCED O 
MINIIAJM □ 



1 

OPTION I 

mm I 



wm 



AV5/ ( 0 

SUHOOThI trace 
MBU I SfcCOTH 



0 

AVERAGE 



Ikst Setup Perform the test setup pnxedures, as described 



below. 




Step 1. 


Perform a full I24erm calibration, or 
use the calibration performed in para- 
graph 3-7. 


Step 2. 


Ensure that the APPLY CAL key indicator 
is on. 


Step 3. 


Set up the network analyzer as shown in 
the table at left. 
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POST 1 



-AIRUNE 



L- 



SHORT 



PORT 2 

TIT 



Test 

Procedure 



Perform the test procedure as described below. 

Step 1* Coimeet an Air line and a Short to 

PORT 1 of the test set (left). 

Step 2. While observing sweep indi^^tor (middle 
left), allow at least one complete sweep to 
occur. 



DATA DISPLAY AREA 
kidicator Marker 





MENU 

AREA 




» ~ i □ r-i Q DO □ 

SCDj^gD CJdoeo 



DO\ OO DDC 

OD D 'D ;□ ^ 
□Q ® 

DOG □ J □ mm. 
Q G O G ul G 
DOGDqaao 
OQC 



/ 



/ 



/ 



\ 



\ 



/ MARKERS/LIMITS \ 



‘MENU 









1 




REAOOUT 




LIMITS 1 



Step 3. Press MARKER MENU key (bottom left), 
and select MARKER 1, B4ARKER 2, 
and MARKER 3, to be ON. 

Step 4. Using mtaiy ki»b, position markers 1 

and 3 to adjacent peaks of tl^ ripple with 
the greatest n^ative trough; position 
marker 2 to the bottom of the trough (Fig- 
ure 3-7). 

Step 5. Using the MARKER MENU and READOUT 
MARKER key menus, rewrd the absolute 
value of markers 1 and 3; subtract or^ 
from the other, halve the difference and 
add it to the value of the marker at the 
lowest peak. This is the average value of 
the two peaks. 

Step 6. Record the marker 2 value. 

St^p 7. Substract the value recorded in step 5 
from tlmt rm^rded in step 6. This is the 
*REF ± X Peak to Peak Ripple dB** value 
that you will use next in the Microwave 
Measurement Chart (Table 3-3, page 3- 

m.). 

Step 8. Turn to page 3-22 and find the "REF ± X 
Peak to Peak Ripple dB* value closest to 
your measured value. 

Step 9. Move your finger across to the "X dB Be- 
low Reference^ column. Add the value 
fiDm this column to the >REF = value 
that appears on the 360B measurement 
screen. This is the effective sounx match 
value for POBl^. 
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firiTgFii 

3S0 KETUaRl^ ARALrZER 



NODEL ; 
DEVICE: 



DATE! 

OPERATOR: 



START; Q,Q400 6 H 2 
STOF; 40,0000 GHz 
STEP; O.Z4QO GHz 



GATE START; 
SATE STOP : 
GATE: 
WINDOW; 



ERROR C0RR:12 - TERM 

AVERAGING: 1 PTS 

I F BNDWDTH ; REDUCED 



S22 REVERSE REFLECTION 



CH 4 - S22 
REF. PLAN E 
0.0000 mm 



lOS MAG. t>REF = - 0 . 280dS 0.09QdB/DIV 




^MARKER 1 
32.6600 GHz 
-0.255 d 8 



MARKER TO MAK 
MARKER TO MIN 

2 33.8800 GHz 
- 0 . 525 d 8 



3 34.6400 GHz 
- 0.283 d 8 



Figure 3-7. Effective Source Match Test Waveform 
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Table 3-4. Source Match Specifimtions 



Connojtor 


Frequency 

(GHz) 


Source Match 
(dB) 


GPC-7 


0.04 


>44 




1.0 


>44 




18.0 


>42 


33 mm 


0.04 


>40 




1.0 


>40 




20.0 


>38 




263 


>34 


K 


0.04 


>40 




1.0 


>40 




20.0 


>38 




40.0 


>33 


V 


0.04 


>38 




1.0 


>38 




20.0 


>36 




40.0 


>32 




1 50.0 


>28 




1 60.0 


>28 




65.0 


>26 



Step 10» Verify that the source match m^ts the 

sj^ijELcation in Table 3-4 for each band. If 
it does not, perform steps 4 through 9 for 
each band. 



NOTE 

The procedure above measui^s the 
characteristics of Test Port 1 only. 
To measure the characteristics of 
Test Port 2, a second calibration 
must be performed with the test ca- 
ble connected to Test Port 1 instead 
of Test Port 2, (This allows meas- 
urements at the Test Port 2 coim^- 
tor that are not influenced by the 
quahty of the test port cable. 



Step 11« To measure the characteristics of Test 
Port 2, perform steps 12 through 14. 

Step 12. Press the S PARAMS key and change to 



Step 13. Move the Air Line and Short to Test 
Port 2. 

Step 14. Repeat steps 4 through 10 for the S 22 pa- 
rameter. 
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ADJUSTMENTS, 
MODELS 361XA/362XA 



3-10 ADJUSTMENTS, 

MODELS 3B1XAm2XA 



Hie only adjustments that can foe performed in the field are to the 
LO 1 PCB and the A4T LO 2 PCB, A detailed procedure for adjusting 
the^ two PCBs is provided in paragraph 3-11. 



Required The following equipment is required to perform tire 

Equipment AST PCB and A4T PCB adjustments: 







i) □□□ G ra 
H OOO ODD 

|o| oni^go O eoojDoaa I 





□ 360B Test Fixture 
P PCB Extender 

□ Coaxial Adapter Cables 

□ Digital Multimeter 



Initial Perform the foUowii^ steps before starting the per- 

System Setup formance tests. 

Step 1. Verify that the 360B VNA system has 

been installed per Chapter 2-Installation 
of the Model 360B VNA Operation Man- 
ual (P/N 10410-00110). 




ueei Qi^iTre 




SWITCH 



Step 2. Install the 3 SOB VNA s^tem diskette 
into the disk drive of the network ana- 
lyzer. 

Step 3. Apply power to the frequency signal 
source then to the network analyzer. 
Loading of the system software takes ap- 
proximatdy 1 minute (at which time the 
system is ready to make measuiemente). 

NOTE 

Allow the system to warm up for at 
least 60 minutes to ensure opera- 
tion to performance specifications. 
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PERFORMANCE TESTS AND 
ADJUSTMENTS 



3-11 ASTAHDAirPOB 

ADJUSTMENTS, 
MODELS 361XA/362XA 



This paragraph provides a detailed prticedTire for verifying and adjust- 
ing the AST PCB and A4T PCBs. 



aaoaooDU I 
wQaocQQOol 

VHA 




Initial setup From rear of console or cabinet, connect the T1512 
Test Fixture in series with the SIG ISI AL connectors 
on the VNA and test set (top lejft). 

Verification To determine whether or not the AST and A4T 

PCBs are operating properly, perform the following 
steps. 

Step 1. Bet the rotary knob on the TIB 12 to 01 

(middle left). 










step 2. Press OPTION MENU keyonVNA. 

Step 3. Select BIAGNOSTICS, then TROU« 

BLESHOOTING, then LOl VCO when 
the applicable menu appears. 

Step 4. Check that waveform displa^^d on VNA 
is between the two limit lines (below). If it 
is, the A5T PCB is adjusted properly. 



iniEAinTT 



Z.OBftU/BIV 




EXT 



FILTER 

■eSFCRSES 



FIKfT l.F. 

I »AI»Ff|SS 



LSI FKE««t«C 
0 .397 a (Kt 



HAkHIlHtC Klim 
i 



Step 5. Select LO 1 BAC on displayed VNA 



menu. 













Step 6. Set the rotaiy knob on the T1512 to D/A 1 
(lK)ttom left). 
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Step 7* Check that the measured data (red cur- 
sor) is superimposed on the memory trace 
(green cursor) in the waveform displayed 
on the VHA (top left), AJso, ensure the am- 
plitude IS +12V (6 divisions). If it is, per- 
form the LO 1 ac^ustmen^ below; if not, 
replace the A5T PCB. 

Step 8. Set the rotary knob on the T 15 12 to 02 
(middle Idt). 

Step 9. Select L02 VCO on displayed VNA menu. 

Step 10. Check that waveform displs^ed on VNA 
is between the two limit lin^ (below). If it 
is, LO 2 is adjusted properly. 
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BAiSPfttS 
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1 
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Step 11. Select LO 2 BAC on displayed VNA 
menu. 



Step 12. Set the rotary knob on the T 15 12 to D/A 2 
(middle 1^). 

Step 13. Check that the measured data (iBd cur- 
sor) is superimposed on the memory trace 
(green cxireor) in the waveform displayed 
on the VNA (bottom 1^). Also, ensure the 
ampHtude is +12V (6 divisions). If it is, 
perform the LO 2 adjustment, below; if 
not, replace the A4T PCB, 
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ADJUSTMENTS, 
MODELS 361XA/362XA 



PERFORMANCE TESTS AND 
ADJUSTMENTS 



L02 

Adjustment 




Adyust LO 2 as follows: 

Step 1* Turn off power to the 360B system. 

Step 2» Disconnect cabling and remove test set 
from console or cabinet 

St€^ 3, Reconnect cable between CONTROL con- 
nectors on VNA and test set. 

Step 4. Reconnect T1512 in series with S IG N AL 
connectors on VNA and test set 

Step 5. Remove the top cover finm the test set 
(paragraph 6-6). 

Step 6* Remove the A4T PCB (paragraph 6-7) 
and place it on a PCB extender. 

Step 7. Use coaxial adapter cables, if necessaiy, 
to connect RF output conned;ar (Jl) to 
mating connector on test set 

NOTE 

You can leave connectors A4TJ2 - 
J5 disconnected for this adjustment. 

Step 8. Turn on power to the 360B system. 

Step 9. Set the rotary knob on the T16 12 to 02. 

Step 10. PressOPTiON MENU key on VNA 

Step 11. Select DIAGNOSTICS, then TROU- 
BLESHOOTING, then L02 VCO when 
the applicable menu appears. 

Step 12. Adjust potentiometers R9, R12, R14, R17, 
and R31 (facing pa^) so that the VNA- 
dxsplayed waveform falls between the 
limit lines (left). 

Step 13. Remove the T1512, replace test set cov- 
ers, and reinstall test set in console or 
Cabinet. 

Step 14. Verify that LO 2 is still within the limit 
lines. 
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ADJUSTMENTS MODELS 361XA/362XA 




LOl 

Adjustment 



A^ust LO 1 as foUqfws: 



Step 1. Turn off power to the 360B system. 

Step 2. Disconnect cabling and remove test set 
from console or cabinet. 

Step 3, ^connect cable between CONTROL con- 
nectors on VNA and test set. 

Step 4. Reconnect T1512 in series with S fG N A L 
connectors on VHA and test set. 

Step 5. Remove the top cover from the test set 
(paragraph 6-6). 

Step 6. Remove the AST PCB (paragraph 6-7) 
and place it on PCB extender. 

Step 7. Use coaxual adapter cables, if necessary, 
to connect RF output ronnector to mating 
connector on test set. 

steps. Turn on power to the 360B system. 

Step 0. Set the rotary knob on the T1512 to 01. 

Step 10, PressOPTIONMENUkeyonVKA. 

Step 11, Select DIAGNOSTICS, then TROU- 
BLESHOOTING, then LOl VCO when 
the applicable menu appears. 
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ADJUSTMENTS, 
MODELS 361XA/362XA 



PERFORMANCE TESTS AND 
ADJUSTMENTS 



step 12. PressSETUPMENUkeyonVNA. 

Step IE* Select C.W. MODE on the displayed 
menu and set for 536J5 MHz. 



Step 14. Connect digital multimeter between 
TPS (+) and TP12(-) (below). 





Step 15. Adjust R42 (abo^e) on A5T for -12.00 
±3 mV. 

Step 16. Check that TP7 is between + 11.85V and 
+12.00V. 

Step 17, Adjust potentiometers B43, R59, R80, 

R83, and R86 (above) so that the VNA-dis- 
played waveform falls between the Mmit 
lines (left). 

Step 18- Remove the T1512, replace test set cov- 
ers, and reinstall test set in console or 
cabinet. 

Step 19. Verify that LO 1 is still within the limit 
lines- 
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PERFORMANCE TESTS AND 
ADJUSTMENTS 



PERFORMANCE TESTS, 
MODELS 3630A/3631A 



3-12 PERFORMANCE 
TESTS, MODELS 
3630A/3631A 



NETWORK 

iSJlALYZEH 

CC«TRa 

mr 




Thus tab section contains five performance tests that can be used to ver- 
ify Model 360B VNA system operation using the 3630A or 3631ATest 
Set. Setup instructions and performance procedures are include for 
eadi test. 'Itest results cam be compared with the specific limits that 
are provided for each test. 

Th^ tests do not establish measurement traceability; sudi verifica- 
tioQ requires using an appropriate WILTRON verification Mt. Success- 
ful completion of these proceduures indicates that your 360B VNA i^s- 
tem is operating pn>perly and is capable of makijpg accurate 
measurements. 

Required The following equipment is required to perform the 

Equipment operation verification tests: 

□ Power ^ter with Pow^ Sensor to 40 GHz (60 
GHzfor3631A) 

Q Calibration kit, with Option 1: Sliding Ihrmina- 
tionu 

□ Flexible microwave cable (through line). 



Initial Sys- Perform the following steps before starting the per- 
tern Setup formance t^ts. 
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Step 1. Verify that the 3S3B VNA system has 

been installed p>er Chapter 2-InstaIlation 
of the Model 360B VNA Operation Man- 
ual (P/N 10410-00110). 

Step 2, Install the 360B VNA s^tem diskette 
into the disk drive of the network ana- 
lyzer. 

Step 3. Apply power to the frequency signal 

source then to the mtwork analyzer. Load- 
ing of the system software takes approxi- 
mately 1 minute (at which time the sys- 
tem is ready to make measurements). 

NOTE 

Allow the system to warm up fca’ at 
least 60 minutes to ensure opera- 
tion to performance sp^rifications. 



360BMM 



3-33 





FULL-BAM) PERFORMANCE TEST, PERFORMANCE TESTS AND 

MODELS 3630AI3631A ADJUSTMENTS 



3-13 FULL-BAND This test verifies that each individual receiver channel in the Model 

PERFORMANCE TEST, 3630A/3631A Frequen<^ Converter Test Set operates property, and 
MODELS 3630A/3631A that all four channels exhibit similar power-slope characteristies. 

This t^t requires that you press specified front panel keys and make 
choices from the displayed menus. The k^s used in this test are 
shown below. 




MEASUREMENT 

MAKMUK O 



mmm 






NORMAL □ 



DAI A 
POfNTS 



0 

NOLO 



DOMAIN 



oEvice 

10 



Key 


Memi Choice 


SETUP 

MENU 


START 0.01 GHz 
STOP: High-end fr^uency 
TEST SIGNALS; then 
SOURCE 1 PWR: 5 dBm 
PORT 1 SOURCE: 20 dB 


CHANNEL 

MENU 


SINGLE CHANNEL 


GRAPH 

TYPE 


LOG MAGNITUDE 
{Ai1 fair channels) 


S- 

PARAMS 


USER 1: (Channel 3) 
Parameter; Ra/1 
Phg^ Lock; Ra 
USER 2: (Channel!) 
Parameter Ta/1 
Pha^ Lock: Ra 
USERS: (Channel 2) 
Parameter; 1W1 
Phase Lock: Ra 
USER 4; (Channel 4) 
Pau^awneten Rb/1 
Ph^ Lock: Rt> 
(See Rgure 3-8) 


SET 

SCALE 


RESOLUTION: 

20 dB/DIV 
F«F VALUE: 

OdB 

(All four channels) 



DISPLAY 



ENHANCEMENT 




NDRlIAi O 


OPTION 


7i: \ 


MINIMUM U 


AMOf 


lO ; 


|0 


SMOOTH 

MENU 


I TRACE 
I SMOOTH 


iAVERASEj 

i _J 



Tbst Setup Setup 360B VNA as described below. 



St»p 1. Connect cable between SOURCE LOCK 
OUTPUT and Ra/ SOURCE LOCK INPUT 
connectors; connect a second cable be- 
tween RF OUT and Ta connectors (bdiow). 




SOURCE 



Step 2. Set up the network analyzer as shown in 
table at left. 
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PERFORMANCE TESTS AND 
ADJUSTMENTS 



FULL-BAND PERFORMANCE TEST, 
MODELS 3630AI3631A 



To independently measure the output of the individual test set channels, you must redefine the selected parameter for 
each display channel. For this test, the parameters need to be redefined as shown 

— srTest Charsnel 1 . Phase Lock * Ra ~ Test Set channel 2. Phase Lod< = Ra 

1 1 

= Test Set Channel 3, Phase Lock = Ra — as Test Set Channel 4, Phase Lock =: Rb 

Step 1, Pre!^ S PARAMS k^. 

Step 2. Make menu choices as shown in the following flow diagram. 




Figure 3-8. Redefining Selected Parameter for Full-Band Thsting 
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FULl-BAND PERFORMANCE TEST, 
MODELS 3630A/3631A 



PERFORMANCE TESTS AND 
ADJUSTMENTS 



Perform test as described below. 

Procedure 

Step 1. Press CH 1 key. 

Step 2. Obsetwe that trace has power slope simi- 
lar to that shown in Figure 3-9, and that 
no power hol^ (10 dB or greater) exists 
anywhere on trace, 

NOTE 

At the conclusion of the test, verify 
that all four channels exhibit simi- 
lar slope characteristics. 

Step 3. Move cable from connector Ta to connec- 
tor Tb. 

Step 4. Press CH 2 key. 

Step 5. Observe that trace has power slope simi- 
lar to that shown in Figure 3-9, and that 
no power holes (10 dB or greater) exists 
anywhere on trace. 

Step 6. Press CH 3 key 

Step 7. Observe that trace has ix>wer slope simi- 
lar to that shown in Figure 3-9, and that 
no power holes (10 dB or greater) exists 
anywhere on trace. 

Step 8. Move cable from connector ^URCE 
LOCK OUTPUT to connector Rb / 
SOURCE LOCK INPUT. 

Step 9. Press CH 4 key 

Step 10. Observe that trace has power slope simi- 
lar to that shown in Figure 3-9, and that 
no power holes (10 dB or greater) exists 
anywhere on tmce. 
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PERFORMANCE TESTS AND 
ADJUSTMENTS 



FULDBAND PERFORMANCE TEST, 
MODELS 3630AJ3631A 



D A T E i 
OPERATOR! 



0 0 H z 
0 6 H z 
0 GHz 



GATE START 
GATE STOP! 
GATE ; 
WINDOW: 



ERROR C0RR:N0NE 
AVERAGING: 1 PTS 

I F BHOWOTH : REDUCED 



>REF*^0 . DOOdB 




ZO.OOOdB/DIV 




40.0000 



SWEEP SETUP 

>S T A R T 

O.OlOO GHz 

STOP 

40.0000 GHz 

168 DATA PTS, 
240 . 0 MHz 
STEP SIZE 

C.W. MODE OFF 



MARKER SWEEP 

DISCRETE FILL 

HOLD button 
FUNCTION 

TEST 

SIGNALS 

PRESS <ENTER> 
TO SELECT 
OR TURN ON/OFF 



Figure 3~9, Full-Band Test Waveform 
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SET SOURCE POWER LEVEL, PERFORMANCE TESTS AND 

MODELS 3mOAJ3631A ADfUSTMENTS 



3-14 S£T SOUBCB POWBB The following test uses a power meter to calibrate Source output power 

LBVEL, MODSLS setting at four frequency points across the 0.01 to 40 or $0 GHz range. 

3630A/$631A The adjusted power settings will be used in later procedure to verify 

compression setting, noise floor, and magnitude tracking. 



l^st Setup Setup 360B VNA as described below. 

Step 1* Connect cable to RF OUT connector; leave 
other end unterminated. 

Step 2, Conn^ power sensor on power meter to 
xmterinmated end of cable connected in 
St^ 1 (below). 

Step 3« Connect cable between SOURCE LOCK 
OUTPUT and Ra/SOURCE LOCK INPUT 
connectors (below). 



Ibst 

Procedure 




Perform test as described below. 



Step L 


Press SETUP MENU k^. 


Step 2. 


Select TEST SIGNALS. 


steps* 


Select SOURCE 1 PWR, and set level for 
5.0 dBm; then select PREVIOUS MENU* 


Step 4. 


Move cursor to C.W. MODE and press EN- 
TER key. 


Step 5. 


Set CW jSrequency for 0.01 GHz, 


Step 6. 


Select TEST SIGNALS* 


Step 7. 


Move cursor to SOURCE 1 PWR when 
next menu appears, and adjust level for 
-10 dBm ±0.1 dB, as indicated on power 
meter. 
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SET SOURCE POWER LEVEL, 
MODELS 3630A/3631A 



PERFORMANCE TESTS AND 
ADJUSTMENTS 



Tabh 3-5. Source 1 Power Settings 



Frequency 

(GHz) 


SOURCE 1 
PWR Setting 


lyptcal 

Setting 


0.01 




-2.3 


1 




-2,5 


20 




0.8 


40 




ae 


60 







Step 8. Record SOURCE 1 FWR setting in l^ble 

3 - 5 . 

Step 9. Press SETUP MENU key. 

Step 10, Move cursor to C.W, MODE and change 
frequency to 1 GHz. 

NOTE 

If unable to set frequaicy to i^cactly 
1 GHz, select DISCRETE FILL 
and select four fi^quencies per the 
menu sequence shown in Figure 3- 
10 . 

Step 11, S^ect TEST SIGNALS, 

Step 12, Select SOURCE 1 PWR» and adjust level 
for -10 dBm ±0.1 dB, as indicate on 
power meter. 

Step 13, Record SOURCE 1 FWR setting in Table 
3-5. 

Step 14, Repeat steps 9 teru 13 for 20 GHz, 

40 GHz, and 60 GHz — as applicable. 

NOTE 

Set Cal Factor on power meter as 
required for eadb frequeu<^y. 
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SET SOURCE POWER LEVEL, 
MODELS 3630AJ3631A 



PERFORMANCE TESTS AND 
AD/irSIM£NTS 



Using the discrete fill feature ovarides the default freqi^cy resolution and allow® selected fill frequencies to be 
accurately set using C.W. MODE selectton In SETUP m^u. To set discrete fill frequ®icies, proceed as follows. 

Stepl. Press SETUP MENU key. 

Step 2. Make menu choices and press ENTER key as showm in the following flow diagram. 



SWEEP SETUP 

DISCRETE FILL 

i PRESS ^m’ER> 
TO SELECT 



DISCRETE RLL 

CLEAR ALL 

PRESS <ENTER> 
TO SELECT 



DISCRETE FILL 

INDIVIDUAL 
FREQ INSERT 

PRESS <ENTSR> 
TO SELECT 



INSERT 

INDIVIDUAL 

FREQUENCIES 

AUTO INCH OFF 

PRESS <ENTER> 
TO SELECT 



INSERT 

INDIVIDUAL 

FREQUENCIES 

NEXT FREQ 
0.0100 GHz 

PRESS <ENTER> 
TO SELECT 



INSERT 

INDIVIDUAL 

FREQUENCIES 

NEXTFRK) 

1.000 QHz 

PRESS <ENTER> 
TO SELECT 



INSERT 

INDIVIDUAL 

FREQUENCIES 

NEXT FREQ 
20.000 GHz 

PRESS <ENTER> 
TO SELECT 



INSERT 

INDIVIDUAL 

FREQUENCIES 

NEXT FREQ 
40.000 GHz 

PRESS <ENTER> 
TO SELECT 



INSERT 
INDIVIDUAL 
I FREQUENCIES 

I PREVIOUS MENU 

f PRESS <ENTER> 
TO SELECT 



DISCRETE FILL 




SWEEP SETUP 


FINISHED, 




C.W. MODE ON 1 


RETURN TO SWP 




0.0100 GHz 


PRESS <ENTER> 




PRESS <ENTER> 


TO SELECT 




TO SELECT 



Figure 3-i0» Using Discrete Fill Function 
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PERFORMANCE TESTS AND COMPRESSION LEVEL TEST, 

ADJUSTMENTS MODELS 3630A/3631A 



3’15 COMPRESSION LEVEL This test verifies that the compressicm level is 0.1 dB or less for a speci- 

TEST, MODELS fied power input level. 

3630A/3631A 

This test requires that you press specified fi^ont panel keys and make 
choices from the displayed menus. The keys used in this test are 
shown below and on next page. 



Key 


Menu Choi^ 


SETUP 

MENU 


START: 0.01 GHz 
STOP: High-end frequency 


CHANNEL 

MENU 


SINGLE CHANNEL 


GRAPH 

TYPE 


LOG MAGNITUDE 
(Channels 1 and 2 ) 


S- 

PAHAMS 


USER 2: (Channell) 
Parawieten Ta/Ra 
Phase Lode Ra 
(See Figure 3-7) 


SET 

SCALE 


RESOLUTION: 

20 dB/DIV 
REF VALUE: 

OdB 

(Channkste 1 and 2) 


MARKER 

MENU 


MARKER 1 ON 





MEASUREMENT 



MAXIMUM □ 





NOBMAl O 


DATA 




POINTS 









MINIMUM □ 



0 


; I 


DEVICE i 


KOLD 


DOMAIN 


ID 



ENHANCEMENT 



NOSMAi O 




VIDEO 1 
IF 0W 1 


MINIMUM n 


AVQ/ 1 1 0 1 


0 1 


SMOOTH j TJtACE j 


AVERAGE 


MENU j IsMOOThI 


: 



Tkst Setup Set up 360B VNA as described below. 



Step 1. Connect cable between SOURCE LOCK 
OUTPUT and Ra/ SOURCE LOCK INPUT 
connectors; coimect a second cable be- 
tween RF OUT and Ta connectors (below). 




SOURCE 



Step 2. Set tjp network analyzer as shown in ta- 
ble at left. 
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Procedure 



Perfomi the test proci^ure as described below. 
Step 1. Press SETUP MENU key. 
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Table 3S. Compression Level for 
Channel Ta 



freqw&nof 

(GHz) 


READOUT 

MARKER 

(dBm) 


1V(^cal 

Setting 

(dBm) 


0.01 




-0.02 


1 




-0.08 


20 




-0.05 


40 




-0,07 


60 







Step 2. Move ciirsor to C.W. MODE and enter 
0.010 GHz. 

Step 3. Select TEST SIGNALS; then set 

SOURCE 1 PWR to 5 dB below the level 
recorded for 0,01 GHz in Table 3-5, on 
page 3-39. However, if the calculated level 
is lower than -7.0, set {M)wer to -7.0. 

Eocample: 

Table 3-5 level: -2.3 dBm. 

Set power to -7.0 dBm 

(-2.3) -(-5) =-7.3, 
which is less than -7,0. 

Step 4. Press TRACE MEMORY k^. 

Step 5. Select in turn VUKW DATA and wait one 
complete sweep, STORE DATA TO 
MEMORY, then VIEW DATA- MEM- 
ORY 

Step 6. Press SETUP MENU k^, select TEST 

SIGNALS, then raise j»wer level to that 
recorded for 0.01 GHz in Table 3-5 (-2.3 
dBm for the Example). 

Step 7, Press READOUT M^KER key (top left), 
and reconi value in the appropriate col- 
umn of Table 3-6. The readout value 
should be less than 0.1 dB. 

Step 8. Repeat steps 1 thru 7 for 1, 20, 40, and 
^ GHz — as applicable. 
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PERFORMANCE TESTS AND COMPRESSION LEVEL TEST, 

ADJUSTMENTS MODELS 3630AJ3631A 



Step 9. Coimect cable between SOURCE LOCK 
OUTPUT and Rb/ SOURCE LOCK INPUT 
connectcans; connect a second cable be- 
tween RF OUT and Tb coimectoi^ (below). 



Table 3-7, Compression Level for 
Channel Tb 



Frequency 

(GHz) 


MARKER 

(dBm) 


(dBm) 


0.01 




-0.02 


1 




-0.04 


20 




-0.05 


40 




-0.07 


60 









Ra/ 




Rb/ 










SOURCE 


SOURCE 


SOURCE 










LOO< 


LOCK 


LOCK 




RF 


RF 


Ta 


INPUT 


OUTPUT 


INPUT 


Tb 


OUT 


IN 




V 


^ !(»■ 


X 


L 


3" 





Step 10. Press CH 2 key. 

Step 11. Press SPARAMS key. 

Step 12. Select USER 3 and set user-defined pa- 
rameters to Tb/Rb and Phase Lock to Rb. 

Step 13. Repeat steps 7 thru 12 for the four fre- 

quencies in Table 3-7 . Use this table to re- 
cord READOUT MARKER key values. 
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NOISE FLOOR TEST, 
MODELS 3630AJ3631A 



PERFORMANCE TESTS AND 
ADJUSTMENTS 



3-16 NOISE FLOOR/ This verMes that the noise floor meets the guaranteed perform- 

RECEiVER DYNAMIC ance specifications. 

RANGE TEST, MODELS 

3630/^/3631 A This test requires timt you press specified front panel keys and make 

choices from the displayed menus. The keys used in this are 
shown below and on next pBge. 



CHANNELS 





! 

0 






CHI 




1 CHI 

1 



o 

CH3 



O I 

CK4 i 



MEASUREMENT 



MAXIMUM □ 











NOHMAc □ 


SATA 




PCI NTS 



MINIMUM □ 



1 


UiVIC? 


DOMAIN 1 


1 ID 

i 





Tkst Setup 



Key 


Menu Choice 


SETUP 


START: 0.01 GHz 


MENU 


STOP: 40,0 GHz 


CHANNEL 


SINGLE CHANNEL 


MENU 




S-PARAMS 


S21 (Channel 1) 




(Parameter; Tb/Ra 
Phase Uock: Ra) 



^t up 360B VNA as described below. 



Step 1. Connect cable between SOURCE LOCK 
OUTPUT and Ra/ SOURCE LOCK INPUT 
connectors; connect a second cable be- 
tween RF OUT and Tb conn^tors (below). 




SOURCE 



Step 2. Set up network analyzer as shown in ta- 
ble at left. 
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PERFORMANCE TESTS AND 
ADJUSTMENTS 



NOISE FLOOR TEST. 
MODELS 3630AI3631A 



Ikst 

Procedure 



Key 


Menu Choice 


GRAPH 

TYPE 


LOG MAGNITUDE 


SET 

SCALE 


RESOLUTiON: 
20 dB/DIV 
REF VALUE: 
-80 dB 


OPTION 

MENU 


SWEEP OPTIONS: then 
RDINTS DRAWN 
INC-W. 20 


AVG/ 

SMOOTH 

MENU 


AVERAGING: 
1024 MEAS, PER 
POINT 


AVERAGE 


ON 


VIDEO 

IFBW 


MINIMUM 




ODv DO □□□ 

□ oo \d !□ ^ 

DO COO g 

□ □ □ O , {O ^ 

O □ □ D G5 □ ^ 

r. f 5 rvD o r\ QcaQgaoa 

/ \ 

/ \ 

/ \ 

/ MARKERS/UMITS 







Liwrrs 



Perform the test procedure as described below. 

Step 1. Press the BEGIN CAL k^. 

Step 2, Select firom displa^d pn>mpts to perform 
a STANDARD, COAXIAL, FEE- 
QUENCY RESPONSE ONLY TRANS- 
MI^ION calibration at 0.010 GHz. 

Step 0, When the CONFIRM CALIBRATION PA- 
RAMETERS menu appears, select TEST 
SIGNALS. 

Step 4. Set the ^UBCE 1 PWR selection to the 
power level recorded in Table 3-5, page 3- 
39, for the applicable frequency; then se- 
lect RESUME CAL. 

Step 5. Follow the displayed prompts to complete 
the calibration. 

Step 6. Disconnect the cable from Ts; connect 50Q 
termination to connectors Tb and the end 
of the cable connected to RF OUT. 

Step 7. Set up network analyzer as shown in ta- 
ble at top left. 

Step 8. Press TRACE MEMORY 

Step 9, Setect in turn VIEW DATA and wait <me 
complete sweep, STORE DATA TO 
MEMORY, then VIEW DATA - MEM- 
ORY. 



NOTE 

Use SELECT TRACE MATH 
menu option to change to VIEW 
DATA- MEMORY. 

Step 10. Allow one full sweep to occur, then press 
the HOLD key. 

Step 11. Press MARKER MENU key (bottom left) 
and enable MAEIKER 1. 

Step 12. Press READOUT MARKER key (bottom 
left), select MARKER TO MAX and re- 
cord value in the “Dynamic Range*" col- 
umn of Table 3-8. 
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NOISE FLOOR TEST, 
MODELS 3630AI3631A 



PERFORMANCE TESTS AND 
ADJUSTMENTS 



Table 3-8, Dynamic Ran^ Measure- 
ment and Specification 



Fre- 

quency 

(GH2) 


Dynamic 

Range 

m 


S^pecificatlon 

(dBm) 


3630A 


3$31A 


0.01 




-107 


-107 


1 




-107 


-107 


20 




-105 


-105 


! 

40 ’ 




-97 


-Q7 


60 






-77 



Step 13. Repeat 1 tdiru 12 for 1, 20, 40, and 
60 GHz, as appUcable, 

Step 14. Calculate the noise floor and record it in 
Thble 3-a The formula is 



Noise Floor (dBm) = (-10 dBm*) ~ Dynamic Range (dB) 



NOTE 

-10 dBm is the power level of the 
signal applied to the Tb input con- 
nector. This value is then used to 
derive the noise floor in absolute 
power units (dBm). 



TaMe 3-9* Noise Floor Measurement 
and Specification 



Fre- i 
queney 
(GHz) 


Noise 

Floor 

(dBm) 


Specification 

(dBm) 


3630A 


3631 A 


0.01 




-117 


-117 


1 




™1t7 


-117 


20 




-115 


-115 


40 




-107 


-107 


60 




-^0 

1 
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PERFORMANCE TESTS AND 
ADJUSTMENTS 



MAGNITUDE TRACKING TEST, 
MODELS 3630AJ3631A 



3-17 MAGNffUDE This test checks the tracking of the Port 2 Source step-attenuator and 

TRACKING TESTf the resulting signal level There is no specification for this signal level. 

MODELS 3630A^631A 

This test requires that you press specified firont panel keys and make 
choices from the displayed menus. The keys used in this test are 
slwwn below and on next page. 



CHANNELS 



MEASUREMENT 



Key 


Menu Choice 


SETUP 

MENU 


START: 0.01 GHz 
STOP: 40.0 GHz 


CHANNEL 

MENU 


SINGLE CHANNEL 


GRAPH 

TYPE 


LOG MAGNITUDE 


S-PARAMS 


USER 2: (Channel 1) 
Parameter: Ta/Ra 
Phase Lock: Ra 
(See Figure 3-8) 


SET 

SCALE 


RESOLUTION: 
20d8/DIV 
REF VALUE: 
OdB 


MARKER 

MENU 


MARKER 1 ON 
POINT 4 


OPTIONS 


SWEEP OPTICW4S: then 
POINTS DRAWN 
INC.W. 20 


AVG/ 

SMOOTH 

MENU 


AVERAGING: 

100 MEAS. PER POINT 


AVERAGING 


ON 


VIDEO 

IFBW 


MINIMUM 




o i 


|o 


CH7 


i CH2 




0 ! 


' 1^ 


0H3 ' 


i OH 4 

■ i 



MAXIMUM □ 

















normal 


□ 


DATA 








BOINTS 












MINIHOW □ 




0 








DEVICE 


i HOIO 




domain 






ID 




Tkst Setup Set up 360B VNA as described below. 



Step 1. Connect cable between SOURCE LOCK 
OUTPUT and Ra/ SOURCE LOCK INPUT 
connectors; <»nnect a second cable be- 
tween RF OUT and Ta connech^rs (below). 




SOURCE 



Step 2. Set up network analyzer as shown in ta- 
ble at left. 
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MAGNITUDE TRACKING TEST, 
MODELS 3630A/3631A 



PERFORMANCE TESTS AND 
ADJUSTMENTS 



Table 3~10. Port 2 Source Tixwking, 
Signals Ta and Ba 



Fre- 

quency 

{am 


Port 2 
Source 
(dB) 


Signal Level 


TaflRa 


Tb/Ra 


Rb^a 


0.01 


0 


0 


0 


0 


20 








40 








60 








1.0 


0 


0 


0 


0 


20 








40 








60 








20 


0 


0 


0 


0 


20 








40 








60 








40 


0 


0 


0 


0 


20 








40 








60 








60 


0 


0 


0 


0 


20 








40 








60 









Ikst 

Procedure 



Perform the test procedure as dei^!ribed below. 

Step 1. Press SETUP MENU k^. 

Step 2. Move cursor to C.W. MODE and enter 
0.010 GHz. 

Step 3. Select TEST SIGNALS; then set IH>ET 
2 SOURCE to OdB, 

Step 4. Press TRACE MEMORY 

Step 5. Select in turn VIEW DATA, STOKE 

DATA TO MEMORY then VIEW DATA 

^memory: 

Step 6, Press SETUP MENU key. 

Step 7. Select TEST SIGNALS; then set PORT 
2 SOURCEstep attenuator value to 20 
dB. 

Step a Press READOUT MARKER key (left), and 
record value in the appropriate column of 
Table 3-10. 

Step 9* Repeat steps 6 thru 8 for 40 and 60 dB set^ 
tings in Table 3-10. 

Step 10. Repeat steps 1 thru 9 for remaining, appli- 
cable, Ta/Ra fe|uency and Port 2 Source 
settings in Table 3-10. 

Step 11. Connect cable between RF OUT and Tb 
connectors. 

Step 12. Press S PARAMS key and change user pa- 
rameter setting to Ih/Ra. 

Step 13, Repeat steps 1 thru 9 for applicable ThRa 
frequency and Port 2 Source step attmu- 
ator settings in Table 3-10. 
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PERFORMANCE TESTS AND 
ADJUSTMENTS 



ADJUSTMENTS, 
MODELS 3630AI3631A 



Step 14. Coimect cable between RF OUT and 
Rb/SOURCE lock input connectors. 

Step 15. Press S PARAMS key and change user pa- 
rameter setting to Rb/Ra, 

Step 16. Repeat steps 1 thru 9 for applicable 

frequency and Port 2 Source step attenu- 
ator settings in Table 3-10. 



3-18 ADJUSTMENTS, The only adjustments that can be prfmned in the field are to the AST 

MODELS 36$0AJ36$1A LOl PCB and the A4T L02 PCB. A detailed procedure for a<^usting 

these two PCBs is provided in paragraph 3-11 for the Models 
361XA/362XA Test Sets. Refer to that procedure for adjustment in- 
structions. 
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PERFORMANCE TESTS AND 
AD JUSTNIElSrrS 



NOISE FLOOR TEST. 
MODELS 3630A/3631A 



Table 3S. Dynamic Range Measure' 
ment and Specification 



Fre- 

qpimcy 


[dynamic 

Range 


Specifiraartion 

(dBm) 


(QHz) 


(dB) 


303OA 


3631A 


0.01 




102 


107 


1 




102 


107 


10 




98 


107 


20 




98 


105 


30 




87 


105 


40 




87 


97 


50 






85 


60 






80 



Table 3-9, Noise Floor Measurement 
and Specification 



I 

Fre- 1 

i 

(GHz) 


Holee 

Roor 


Specifloatlon 

(dBm) 


(dBm) I 


3630A 


3631A 


0.01 




-112 


-117 


1 




-112 


-117 


10 




-108 


-117 


20 




-108 


-115 


30 




-108 


-115 


40 




-97 


-107 


50 






-95 


60 






1 -90 



Step 11. Press MARKER MENU key (bottom left) 
and enable MARKER 1. 

Step 12. Press READOUT MARKER key (bottom 
left), select MARKER TO MAX and re- 
cord value in the “Dynamic Range* col- 
umn of Table 3-8. 

Step 13. Repeat steps 1 thru 12 for 1, 20, 40, and 
60 GHz, as applicable. 

Step 14. Calculate the noise floor and record it in 
Table 3-9. The formula is 



Noim Floor (dBm) = (-10 dBm*) - Dynamic Range (dB) 



NOTE 

-10 dBm is the power level of the 
signal applied to the Tb input con- 
nector. This value is then used to 
derive the noise floor in absolute 
power units (dBm). 
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PERFORMANCE TESTS AND PERFORMANCE TESTS, 

ADJUSTMENTS MODELS 3635BI364XB 



3-19 PERFORMANCE This tab section contains five performance tests that can be used to 

TESTS, MODELS ify Modd 360B VNA mm- wave system operation. Setup instructions 

3635B/364XB MODULES and performance procedures are included for each test. Ibst results 

can be compared with the specified limits that are provided for each 
test. 

These tests do not establish measurement traceability; such verifica- 
tion requires using an appropriate WILT^ON verification kit. Success- 
ful completion of these procedures indicates that your 3^B mm-wave 
system is operating properly and is capable of making accurate meas- 
urements. 

Required The following equipment is required to perform the 

Equipment operation verification tests: 

□ Cahbration kit, with Option 1: Sliding Ifeimina- 
tion. 
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PERFORMANCE TESTS, 
MODELS 3635B/364XB 



PERFORMANCE TESTS AND 
ADJUSTMENTS 



Initial Sys^ Perform the following steps before starting the per- 
tern Setup formance tests. 





Step 1* Verify that the 360B VNA system has 

been installed correctly, per the 360B Op- 
eration Manual (P/N 10410-00110), Chap- 
ter 2. 

Step 2* Install the pn^nsion-straight waveguide 
sections that are contained in the calibra- 
tion kit on the waveguide output connec- 
tor of each mm-wave module. 

NOTE 

These wave^de sections (test port 
adapters) use high precision flanges 
to improve connection repeatabilify 
and calibration quality. They must 
be used to ensure sp^ified s^tem 
performance. 

Step 3. Install tiie 360B VNA system diskette 
into the disk drive of tide network ana- 
lyzer. 

Step 4. Apply power to the fejuency signal 
sources then to the network analyzer. 
Loading of the system software takes ap- 
proximately 1 minute (at which time the 
system is ready to make measurements). 

Step 5. Press the SETUP MENU key, select WH & 
POKT MODEL NUMBERS, and config- 
ure your system for the types of micro- 
wave modules installed. 

NOTE 

Aflow the system to warm up for at 
least 60 mmutes to er^ure operation 
to performance specifications. 
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PERFORMANCE TESTS AND 
ADJUSTMENTS 



NON-RATIOED POWER LEVEL TEST, 

MODELS 3635BI364X 



3^20 NON-RATIOED POWER This test verifies that eadi individual reiver chamel operates prop- 

LEVEL TEST erly. Measurement calibration of the system is not required for this 

MODELS 36^B/3S4X test. 

This test require that you press a specified front panel key and make 
choices from the displayed menu(s). The keys used m tihis test are 
shown below. 



CHANNELS 






p I 


0 








! [ 


CH2 






I ^ I 


0 




• 


I CHS I 


CH« 











MEASUREMEi^ 




0 

HOLD 



MAJOMIM □ 
NORMAL O 
MINIMUM D 

I 

i OOMA»^ 



DATA 



?PC9JTS 



l: 



^ DEVICE I 

i :n I 



Key 


M^u Choice 


SETUP 

MENU 


START: Low-end Freq 
STOP: High-end Freq 


CHANNEL 

MENU 


DUAL CHANNEL 1-3 


GRAPH 

TYPE 


LOG MAGNITUDE 
(Both chstfineis) 


S- 

PAHAMS 


Ohann^ 1:al/1 
Chann^ 3: bl/1 
(See Figure 3-1. page 3-7) 


SET 

SCALE 


RESOLUTION; 
3.0 dB/DlV 
REF VALUE 
-10.0 dB 
(Both dhannels) 


LIMITS 


LIMIT 1 ON 
0.000 dB 
LIMIT 2 ON 
-20.0 dB 
(Both channels) 




ENHANCEMENT 

NORMAL O 

i 

j REDUCED O 

I 

MMMUM □ 



AVO/ 




0 I 


0 


SMOOTH 




mACE 1 


AVERASE 






SMOOTH 1 





video 

IFBW 



I OPTION 

[ 

L- 



Ibst Setup Setup 360B VNA as described below. 

Step I. Install a fiush short on the output of the 
3640B-X module connected to PORT 1 . 

Step 2« Set up the network analyzer as shown in 
table at left 
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NON-RATIOED POWER LEVEL TEST, 
MODELS 3635BI364X 



PERFORMANCE TESTS AND 
ADTUSTMENTS 



'Rst 

Procedure 




data dispuy area 

Sump Indicatpr 

i 



Key 


Menu ChCHiTO 


CHANNEL : 


DUAL CHANNEL 2^ 


MENU 




S-PARAMS 


USER DEFINED: 
Channel 2 for b2/1 and 
Channel 4 for a2/1 . 



Perform test as described below. 

Step 1. Observe sweep indicator (top left) and al- 
low at least one complete sweep to occuor. 

Step 2. Verify that the measurement traces fall 
within tide limit line (Figure 3-10). 

Step 3. If the second module to be t^ted is also a 
Model 3640B-X Transmission/^flection 
module, change setup to that shown at 
middle left and perform step 4 (otherwi^ 
skip to step 6): 

Step 4. Install a flush short to the output of the 
3640B module on PORT 2 . 

Step 5. Verify that the measmrement traces fall 
within the limit Hues. 

Step 6. If the second module to be tested is a 

Mcdel 3641B-X, connect the two modules 
together and change the setup to that 
shown at Ixjttom left. 

Step 7. Verify that the measurement trace falls 
below thue limit line (Figure 3-11). 



Key 


Menu ChOM^ 


CH3 


ON 


CHANNEL 


SINGLE CHANNEL 


MENU 




S-PARAMS 


USER DEFINED: 




Channel 3 for b2/l. 
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NON-RAJIOED POWER LEVEL TEST, 

MODELS 3635B/364X 
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NON-RATIOED POWER LEVEL TEST, 
MODELS 3635B1364X 



PERFORMANCE TESTS AND 
ADJUSTMENTS 
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PERFORMANCE TESTS AND 
ADJUSTMENTS 



HIGH LEVEL NOISE TEST, 
MODELS 3635BI364X 



3~21 HIGH LEVEL NOISE 
TEST, MODELS 
3635B/364X 



The foilowii^ test verifies that the high-level noise in the 360B VNA 
will not significantly affect the gmiracy of subsequent measurements. 
High-level noise is the random noise that exists in the 360B VNA Sys- 
tem. Because it is non-systematic, it cannot be accurately predicted or 
measured. Thus, it cannot be removed using conventional error-correc- 
tion techniques. Calibration of the system is not required for this test. 






Key 



Menu Choice 



SETUP START: Uw-end freq. 

MENU STOP: High-end freq. 



CHANNEL DUAL CHANNELS 1-3 
MENU (fwo 3640B-XS) 

SINGLE CHANNELS 



(One3640B-Xand one 
3641 8-X) 



GRAPH 

TYPE 



LOG MAGNITUDE 
(Both chg«ir>els) 



SET RESOLUTION: 
SCALE 0-050 dB/DIV 
REF VALUE 
0.0 dB 



(Both channels) 



S- 

PARAMS 



Channel 1 -S 12 
Channel 3- S21 



AVG/ AVERAGING 
SMOOTH 128 MEAS. PER POINT 
MENU 



AVERAGE! ON 



DATA NORMAL 
POINTS 



VIDEO 



REDUCED 



IFBW 



LIMITS 



LIMrr 1 ON 
0.030 dB (QBand) 
0.040 dB (U Band) 
0.060 dB (V Band) 
0.070 dB (WBand) 
LIMIT 2 ON 
-0.030 dB (Q Band) 



-0.040 dB (U BarKi) 
-0.060 dB (V Band) 
-0.070 dB (W Band) 



NOTE 

This test is not applicable if you are only using a single 
3640B-X module on Port 1 . 

This test requires that you press a specified front panel key and make 
choices from the displayed memi(s). The keys used in this test are 
shown below. 




MEASUREMENT 




MAXMUM □ 
NOBMiM. □ 
O 







Ikst Setup Setup the 360B as shown at left. 














HIGH LEVEL NOISE TEST, 
MODELS m5B/364X 



PERFORMANCE TESTS AND 
ADJUSTMENTS 



Tkst Perform test as desmbed below. 

Procedure 

Step 1. Connect the two modtiles together. 

Step 2. If using two 3640B-Xs, press CHI key 
and perform steps 3 through 9. Other- 
wise, skip to step 10. 

Step 3. Press TRACE MEMORY 

Step 4, Choose VIEW DATA from menu and 
pr^s ENTER k^. 




Step 5, While observing sweep indicator (left), al- 
low at least two complete sweeps to occur. 
(One complete sweep, if using single chan- 
nel displ^.) 

Step 6, Choose STORE DATA TO MEMORY 
from menu and press ENTER 

Step 7. Choose VIEW DATA - MEMORY from 
menu and press ENTER key. 



Key Menu Olmtce 

S-PAR A MS Channel 1 : S 11 (One 

36^B-Xandone3641 B- 
X) 

Channel 3: (Iwo 

3640B-XS) 

SET RE^LUTION: 

SCALE 0.(^ dBCHV 

REF VALUE: 

0.0 dB 

(Both channels) 

LIMITS LIMIT 1 ON 

0,010 dB (Q Band) 

0.01 OdB ju Band) 
0.030 dB (V Band) 
0.040 dB(WBand) 

I LIMIT 2 ON 
i --0.010 dB (Q Band) 

I -0.010 dB (U Band) 

1 -0,030 dB (V Band) 

I -0.040 dB(W Band) 



Step 8. While observing sweep indicator (top left), 
allow at least two complete sweeps to oc- 
cur. (One complete sweep, if using single 
channel display.) 

Step 9. Verily that the peak-to-peak H^h Level 
Noise falls within the area between th» 
two limit lines (Figures 3-12 and 3-13). 

Step 10. Press CHS key. 

Step 11. Repeat steps 4 thru 9 for channel 3. 

Step 12. Change setup as shown in table at bottom 
left. 

Step 13. Attach flush short to waveguide port on 
3640B-X on PORT 1 (and PORT 2, if two 
are used); leave waveguide port on 364 IB- 
X unterminalod. 

Step 14. Repeat steps 2 thru 9, 
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ADJUSTMENTS 



HIGH LEVEL NOISE TEST, 
MODELS 3635Bi364X 
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HIGH LEVEL NOISE TEST, 
MODELS 3635BI364X 



PERFORMANCE TESTS AND 
ADJUSTMENTS 



360 AUALYZEft 



HQ 0 £ L : 
DEVICE; 



DATE: 

OPERATOR 



START: ?5. 000000 OHlBATE START 
STOP; 110.000004 6 H 28 ATE STOP; 
STEP: 0 . 2 10006 GHz GATE ; 

WINDOW; 



ERROR C0RR;N0NE 
AVERAGING: 128 PT S 

IF BN DWQTH: REDUCED 



Sll FORWARD REFLECTION 



LOG HAG. 



>REF«0.000dB 



O.OlOdB/DI V 





110.000004 



SET LIMITS 

-LOG MAS- 

LIMIT 1 ON 
0 . 84 0 d B 

E>LIMIT 2 ON 
-0 . D40 dB 

READOUT LIMIT 
FREQUENCIES 

DISPLAY ON 
LIMITS 

PRESS <ENT£R> 
TO SELECT 
OR TORN ON/OFF 






Figure ^-15. High Level Noise Test, Su Forwam Reflection 



ms MM 








PERFORMANCE TESTS AND SYSTEM DYNAMIC RANGE TEST, 

ADJUSTMENTS MODELS 3635BI36TK 



3 ‘•22 SYSTEM DYNAMIC This t«st verifies that liie meets its dynsomc range specifica- 

RANGE TEST, MODELS tions. Dynaroic ran^ is defined as the ratio of the power incident on 
3635B/364XB Port 2 in a through line connection the noise floor at Port 2, This 

definition diflfers slightly from the classical definition of available re- 
ceiver dynamic range, which takes into accoimt the maximum signal 
level at Port 2 for 0.1 dB compression. 

For this test, the system must be calibrated and the error correction 
must be applied fm* this test to be valid. 

NOTE 

This test is not applicable if you are only using a single 
3640B-X module on Port 1 . 

This test requires that you press a specified front panel key and make 
chcdc^ firom the displayed menu(s). The keys used in this test are 
shown below. 




CALIBRATION 

lltEMi 



\ 





G t ?*TH 








0 ma«*K:T 




fWPONX. 




O smEcnoH 



\ 



0 







Iksi Setup Perform the t^t setup procedm^s, as descril^d be- 
low. 

Step 1. Press BEGIN CAL key (left). 

note 

In step 2, use 12-terni calibration if 
two 3640B-Xs are installed; other- 
wise, use 1 PATH 2 PORT (l^term) 
calibration. 
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PERFORMANCE TESTS AND 
ADJUSTMENTS 



SYSTEM DYNAMIC RANGE TEST, 
MODELS 3635Bf364X 



Key 


Menu Choice 


SETUP 

MENU 


START; Low-end freq. 
STOP: High-end freq. 


CHANNEL 

MENU 


DUAL CHANNELS 1-3 
(two 3640B-XS) 
SINGLE CHANNELS 
(One 3640B-X and one 
3641 B-X) 


GRAPH 

TYPE 


LOG MAGNITUDE 
(Both channels) 


w ~ T 

SCALE 


RESOLUTION; 
20dB/DIV 
REF VALUE: 
0.0 dB 

REFERENCE 
LINE: TOP 
(Both channels) 


S- 

PARAMS 


Channel 1 - Si 2 
Channel 3 - S21 


AVG/ 

SMOOTH 

MENU 


AVERAGING 
1024 MEAS. PER 
POINT 


AVERAGE 


ON 


DATA 

POINTS 


NORMAL 


VIDEO 

IFBW 


MINIMUM 


LIMITS 


LIMIT 1 ON 
-98 dB (Q Band) 
-97dB(UBand) 
-90 d8 (V Band) 
-80dB(WBand) 



Usst 

Procedure 



Step 2. Using the menu prompte, j>erfonn a 12-or 
8-tenn SLEDING LOAD calibration over 
the full sj^em operating range. (If nec^- 
saiy, refer to the 360B OM, Chapter 8, for 
detailed proc^ures.) 

Step 3, Before pressing the ENTBR key at the 
BROADBAND LOAD menu prompt, 
press the AVG/SMOOTH MENU key and 
diange averaging to 1024 MEAS. 

POINT; then press the AVERAGE to 
turn averaging on. 

Step 4, When the broadband measurement is com- 
plete, press the AVG/SMOOTH MENU key 
and change averaging to 32 MEAS. ITO 
POINT; continue the calibration. 

Step 5. Ensure that the APPLY CAL key indicator 
is on. 

Step 6. Set up the network analyzer as shown in 
the table at top left. 

Perform the test procedure as described below. 

Step 1. Attadj a flush short to the PORT 1 mod- 
ule wa-^uide output 

Step 2. Connect a precision teimmaticEn to the 
PORT 2 module waveguide output (if ap- 
plicable). 

Step 3. While observing sweep indicator {bottom 
1^), allow at least one complete sweep to 
occur. 

Step 4. Verify that the trace fails below the limit 
line at all frequencies (Figure 3-14), 



DATA Dl^HAY AREA 

Sweep Indicator Uerker 

± 



MENU 

AREA 
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PERFORMANCE TESTS AND 
ADJUSTMENTS 



SYSTEM DYNAMIC RANGE TEST, 
MODELS 3635B/364X 



(TTljToTJ 

3SQ RCTVgitX AHAifZEft 



MODEL: 

DEVICE 






DATE; 

OPERATOR: 






START: 


50.000000 


BHz 


GATE START: 


ERROR CORR : 


1 - PATH 


STOP: 


75.000000 


BHz 


SATE STOP : 


AVERAGING: 


1024 PTS 


STEP : 


0 . ISOOO 0 


GHz 


S ATE : 

N 1 N DOW : 


IF BN DWOTH : 


MINIMUM 



S21 FORWARQ TRANSMISSION 



LQQ MAS. ^REF-O.OOOdS 20.000dB/DXV 




SET LIMITS 

-too M AB- 

1>LIMIT 1 ON 
-90.000 dB 

LIMIT 2 OFF 



READOUT LIMIT 
FREQUEHCI ES 

DISPLAY OH 
LIMITS 

PRESS <EHTER> 
TO SELECT 
OR TURN ON/OFF 



Figure 3-14. System Dynamic Range Ikst Waveform 
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SOURCE MATCH/ DIRECTIVITY TEST, 
MODELS 3635BI364X 



PEKFOKhlANCE TESTS AiS/D 
ADfUSTMENTS 



3-23 SOURCE MATCH/ This test verifies that the sotirce match and directivity of the system 

DIRECTIVITY TEST^ meet specifications. The system must be calibrated and the error cor- 
MODELS 3B35B/364XB rection must be applied for these teste. 

NOTE 

This test is not applicable if you are only using a single 
3640B-X module on Port 1 , 

This test requires that you press a specified jfront panel keys and make 
choices from the displayed menu(s). The keys used in this test are 
shown below-. 




MEASUREMENT 



MA)Clkiyii □ 





i 1 




HORMAL n 1 




PQiNTS 1 i 


MINIMUM □ 


0 1 


{ 0£ViCE 1 


HOIC 1 


SaiiA>Ni ! ID j j 




ENHANCEMENT 



ngsmai o 



OPTION 

MENU 


fteoucfiD o 


VIDEO 
IF SW 




MINIMUM Q 




m 


io 

1 TRACE : 
^MGCTH' 








DOS ao aoa: 
DQO a }o 
aa ooo 




CALIBRATION 



/ 

(. 




□ FUIX 
ItTBIH 


\ 




d 1WB»1 


\ 






*W5«r 


© 




?<•! 


□ fwewiBKT 


APFvr 




li 


□ AfnicnM 


CAL 



ONLY 



D NONE 



Ikst Setup Perform the test setup procedures, as described be- 
low. 



NOTE 

If measurement calibration is valid, skip to 
step 5. 

Step 1. Press BEGIN CAL key (left), 

NOTE 

In step 2, use 12-term calibration if 
two 3640B-XS are installed; other- 
wises, use reflection-only caKbration. 
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PERFORMANCE TESTS AND SOURCE MATCH/ DIRECTIVITY TEST, 

ADJUSTMENTS MODELS 3635B/364X 





Menu Choiee 


SETUP 

MENU 


STAFTT: Low-end treq. 
STOP: Hrgh-end freq. 


CHANNEL 

MENU 


SINGLE CHANNEL 
Channel 1 


GRAPH 
TYPE I 


LOG MAGNITUDE 


SET 

SCALE 


RESOLUTION: 

0.0 dB/Div1 
REF VALUE 
; 0.0 dB 

; REFERENCE LINE: TOP 


S' 

PARAMS 


S11 



Tkist 

Pr&eedure 



DATA DISPLAY AREA 
S«M«p indicator Marker 


MENU 

AREA 








St^p 2. Using the menu prompts, perform a 12 
term or reflation onJy SLIDING LOAD 
calibration over the full system operating 
range. (If n^essary, refer to the 36DB 
OM, Chapter 8, for detailed proc^ures.) 

Stbep 3, Before prising the ENTER key at the 
BROADBAND LOAD menu prompt, 
press the AVG/SMOOTH MENU key and 
change averaging to 1024 MEAS. PER 
POINT, then press ENTER key to resume 
calibration. 

Step 4, When the broadband measurement is com- 
plete, press the AVG/SMOOTH MENU key 
and change averagmg to 32 MEAR PER 
POINT, continue the calibration. 

Step 5. Ensure that the APPLY CAL key indicator 
is on. 

Perform the test procedure as described below. 

Step 1. Set up the network analyzer as shown in 
the table at top left. 

Step 2. Attach a second high-precision waveguide 
section to the module on PORT 1 . 

Step 3- Attach a flush short to the PORT 1 mod- 
ule waveguide output. 

Step 4* While observing sweep indicator (middle 
left), allow at least one complete sweep to 
occur. 

Step 5, Press MARKER MENU key (left), and se- 
lect MARKER L MARKER 2, and 
MARKER a, to be ON. 

Step 6, Using rotary knob, position markers 1 

and 2 to adjacent peaks of the ripple with 
the greatest negative trough; position 
marher 3 to the b>ttom of the trough (Fig- 
ure 3-15, page 3-67. 
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SOURCE MATCH! DIRECTIVITY TEST, 
MODELS 3635BI364X 



PERFORMANCE TESTS AND 
ADJUSTMENTS 



step 7. 




ao\ ao ODD 

□ fo M 

□ □ CO D ^ 

DO OviO ® 

00 oqa ^ 



'go O 



□□□□□poa 



/ \ 

/ \ 

/ \ 

/ MARKERS/LIMITS ^ 





UsiJQg the MARKER MENU and REATOUT 
MARKER key (left) mescrns, record the ab- 
solute value of markers 1 and 2; subtract 
one from the other, halve the difference 
and add it to the value of the marks’ at 
the lowest peak. This is the avsage value 
of the two pealK. 



Step 8, Record the marker 3 value. 

Step 9* Substract the value recorded m step 7 
from that recoiled in step 8. This is the 
Peak to Peak Ripple value that you will 
use next in Thble 3-13, below. 

Table Source Match ! Directivity Peak4o-Peak Ripple 




Peak>to-Peiid( 

Rippfe 

0.1548 dB 

0.2187 dB 
















PERFORMANCE TESTS AND 
ADJUSTMENTS 



SOURCE MATCH! DIRECTEVnY TEST, 

MODELS 3635B!36iX 



3»Q NETVORK AIRIY2ER 



MODEL: 

DEVICE: 



DATE t 
0 P E RAT D R 



START: 50.0000QQ GHz SATE START 
STOP: 75.000000 GHz SATE STOP: 
STEP: 0.150000 GHz SATE: 

WINDOW: 



ERROR CORR: REEL DNL 
AVERAGING: I PTS 

I F BNDWDTH : REDUCED 



Sll FORWARD REFLECTION 



LOG MAS. 



t>REF-0.0l0dB 



0.090dB/DlV 




C H 1 - Sll 

REF. PLANE 

0 . 0 000 miR 

E>MARKER 3 
52.400000 GHz 
-0.415 d B 



MARKER TO MAX 
MARKER TO MIN 

1 50.900000GHz 

-0.165 d B 



2 53.750000GHz 



Figure 3-15* Source Match ! Directivity Test Waxieform 
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This chapter provides infonnation and procedures for troubleshooting 
the 360B analyzer unit and test sets. I^uhleshooting information 
and procedures for the 360SSXX Signal Source are provided in Chap- 
ter 10. 



Recommended test equipment for troubleshooting is listed in Chapter 
1, Table 1-3. 



The 360B VNA System uses messages to flag malfunctions and isolate 
them to one or more modules. These messages consist of those that 
identify malfimctions isolated to the 360B VNA unit and those related 
to other units within the system. Refer to Tables 4-1 and 4-2 for Hst- 
ings. 



System malfunctions or abnormalities that do not display an error 
message include problems with the monitor, bias tee, and step attenu- 
ator. Trobleshooting procedures for these problems are provided in Ta- 
bles 4-27 thru 4-29. 



The troubleshooting tables that begin on page 4-9 provide help in iso- 
lating malfunctioi^ to a replaceable subassembly. In c^es where any 
of several subassembli^ could be causing the problem, troubleshoot- 
ing is by way of subassembly replacement. The list of replacement 
items is by order of most-likely to least-likely suspwt. 
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Table 4‘X, Error Codes Isolated to the 360S VNA Unit (I of 3) 



Code 


M^sage Text 


Action 


000 


FIFO RESET FAILURE 


Replace A12 PC8 


002 


PROM CHECKSUM FAILURE #2 


Replace A1 2 PCB 


003 


BATTERY BACHED RAM FAILURE 


Replace A12 PCB 


004 


EXTENDED MEMORY FAILURE 


Replace A12PCB 


005 


DYNAMIC RAM FAILURE #2 


Replace A12PCB 


006 


TIMER FAILURE ^ 


Replace A1 2 PCB 


007 


INTERRUPT CONTROLLER FAILURE #2 


Replace A12 PCB 


QQS 


NUMERIC PROCESSOR FAILURE #2 


Replace A12 PCB 


009 


FRONT PANEL INTERFACE FAILURE 


See Table 4-3 


010 


PRINTER INTERFACE FAILURE 


See Table 4-4 


Oil 


GRAPHICS DISPLAY INTERFACE 
FAILURE 


See Table 4-5 


012 


GPIB INTERFACE FAILURE 


Replace A12 PCB 


013 


RESPONSE TIMEOUT #1 


See Table 4-6 


014 


INTER-PROCESSOR 
COMMUNICATIONS FAILURE #1 


See Table 4-6 


015 


RESPONSE TIMEOUT I/O PROCESSOR 


See Table 4-7 


016 


INTER-PROCESSOR 
COMMUNICATIONS FAILURE I/O 


See Table 4-7 


020 


FIFO TO #2 FAILED RESET 


See Table 4-6 


022 


FIFO TO I/O FAILED RESET 


See Table 4-8 


02Z 


PROM CHECKSUM FAILURE #1 


Replace A13 PCB 


024 


DYNAMIC RAM FAILURE #1 


Replace A13 PCB 


025 


TIMER FAILURE #1 


Replace A13 PCB 


026 


INTERRUPT CONTROLLER FAILURE #1 


Replace A13 PCB 


027 


DISK DRIVE CONTROLLER FAILURE 


Replace A1 3 PCB 



^ 4 ; 
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Table 4-'l, Error Codes Isolated the 360B VNA Unit (2 of 3} 



Code 


Message Text 


Action 


028 


DISK DRIVE FAILURE 


See Table 4-9 


029 


NUMERIC PROCESSOR FAILURE #1 


Replace A13 PCB 


031 


DISK DRIVE NOT READY FOR TEST 


See Table 4-10 


040 


PROM CHECKSUM FAILURE I/O 


Replace All PCB 


041 


RAM FAILURE I/O 


Replace A11 PCB 


042 


TIMERMNTERRUPT LOOPBACK 
FAILURE 


Replace A11 PCB 


043 


GPI8 INTERFACE FAILURE I/O 


Replace All PCS 


044 


FIFO FAILURE I/O 


See Table 4-7 


050 


A1 COMMUNICATIONS FAILURE 


Replace A 1 PCB 


051 


A2 COMMUNICATIONS FAILURE 


Replace A2 PCB 


052 


A3 COMMUNICATIONS FAILURE 


Replace A3 PCB 


053 


A4 COMMUNICATIONS FAILURE 


Replace A4 PCB 


054 


A5 COMMUNICATIONS FAILURE 


Replace A5 PCB 


055 


A6 COMMUNICATIONS FAILURE 


Replace A6 PCB 


056 


A10 COMMUNICATIONS FAILURE 


Replace A10 PCB 


057 


8 BIT A/D CONVERTER FAILURE 


Replai^ A4 PCB 


058 


STEERING DAC FAILURE 


Replace A4 PCB 


059 


1 2 BIT AiTO OR STEERING DAO ‘ 

FAILURE 


Replace A4 PCB 


100 


DISK DRIVE NOT READY 


See Table 4-10 


101 


PROGRAM DATA ERROR 


See Tabte 4-15 


102 


PROGRAM FILE MISSING 


See Table 4-15 


103 


DISK ERROR 


See Table 4-10 


104 


UNKNOWN DISK ERROR 


Replace disk drive 
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Table 4-1. Error Codes hoU^d to the 3603 ¥NA Unit (3 of 3) 



Code 


Messa^ Text 


Action 


105 


PROGRAM DATA ERROR ON #2 


See Table 4-16 


114 


PROGRAM ERROR 


See Table 4-10 


115 


PROCESSOR COM ERROR 


See Table 4-10 


131 


DISK READ ERROR 


See Table 4-10 


132 


DISK WRITE ERROR 


SeeTgtole 4-10 


134 


DISK NOT READY 


See Table 4-10 


170 


PRINTER NOT READY 


Table 4-4 


171 


PLOTTER NOT READY 


See Table 4-19 


301 


LOCK FAILURE ABODE 


See Table 4-20 


302 


A® FAILURE 


Replace A4 PCB 









360B VNA SYSTEM 
TROUBLESHOOTING 



TROUBLESHOOTING 

TABLES 



Table 4-2, Error Codes Relating to System Units Other Than 3S0B VNA 
a of 2) 



Code 


Message Text 


Action 




Error Codes R^ated to the VNA or Test Set 


060 


TEST SET NOT CONNECTED OR NOT 
WORKING 


See Table 4-11 


061 


TEST SET CHAN A CAL PHASING 
FAILURE 


See Table 4-12 


062 


TEST SET CHAN A CAL LEVEL FAILURE 


See Table 4-1 2 


063 


TEST SET CHAN AGAIN FAILURE 


See Table 4-1 2 


064 


TEST SET CHAN A PHASE RANGING 
FAILURE 


S^ Table 4-1 2 


065 


TEST SET CHAN B CAL LEVEL 
FAILURE 


See Table 4-13 


066 


TEST SET CHAN B CAL PHASING 
FAILURE 


See Table 4-1 3 


067 


TEST SET CHAN B GAIN FAILURE 


See Table 4-1 3 


068 


TEST SET CHAN B PHASE RANGING 
FAILURE 


See Table 4-1 3 


069 


TEST SET REF CHAN CAL PHASING 
FAILURE 


See Table 4- 14 


070 


TEST SET REF CHAN CAL LEVEL 
FAILURE 


See Table 4-14 


071 


TEST SET REF CHAN GAIN FAILURE 


See Table 4-14 


072 


TEST SET REF CHAN PHASE 
RANGING FAILURE 


See Table 4-1 4 


112 


NO TEST SET 


See Table 4-1 8 


301 


LOCK FAILURE -BCDE 


See Table 4-21 


301 


L(XK FAILURE -B-DE 


See Table 4-22 


301 


LOCK FAILURE "CDE 


See Table 4-23 
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Table 4-3. Error Codes Relating to System Units Other Than 360B VNA 
(2 of 2) 



Code 


Message Text 


Action 




Error Codes Belated to the 3©3B VNA or Sourcte 


110 


SRC ID FAILURE 


See Table 4-17 


301 


LOCK FAILURE — DEF 


See Table 4-24 


400 


GPIB ERROR 


See Table 4-26 




Error Codes Boated to the Test Set or Source 


303 


RF OVERLOAD 


See Table 4-25 




Error Codes Related to the 360B VNA System 


301 


LOCK FAILURE — DE 


See Table 4^4 


Error Codes Related to ttie VNA System With 3635A Test ^t 


301 


LOCK FAILURE —DE 


See Tables 4-30 
and 4-31 
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Table 4-3, Troubleshoot Error Message 009 (1 of 1) 

ERROR MESSAGE 009 

step 1. Turn the VNA off, then on again. Do not touch any controls or keys during the self test. 
QUESTION: Is error message gone? 

YES: Problem is cleared. 

NO: Go to next step. 

Step 2, Replace the A 12 PCB in the VNA, and ask next question. 

QUESTION: Is error message gone? 

YES: Problem is cleared. 

NO: Go t» neart step. 

Step Replace tiie front-panel-to-motherboarf cable. 

QUESTION: Is error message gone ? 

YES: Problem is cleared. 

NO: Call customer service. 
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Table Troubleshoot Error Message OtO or 170(1 of 1} 

ERROR MESSAGE 010 or 170 

Step 1. Try a differesQt printer. 

QUESTION: Is error message gone? 

YES: Problem is cleared. 

NO: Go to next step. 

Step 2. Try a different printer cable. 

QUESTION: Is error message gom? 

YES: Problem te cleared. 

NO: Go to next step. 

Step 3. Replace the A12 PCB in the VNA (paragraph 5-25). 
QUESTION; Error message gone? 

YES: Problem is cleared. 

NO: Call Customer Service. 
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Table 4-B, Troubleshoot Error Message Oil (1 of 1) 

ERROR MESSAGE 011 

Step 1, Replace the A12 PCB in the VNA (paragraph 5-25). 

QUEl^OON: Is error mes&sge gonef 
YES: Problem is cleared. 

NO: Go to next step. 

Step 2. Replace the A13 PCB in the VNA (paragraph 5-25). 

QUESTION: Is error message gone? 

YES: Problem is cleared. 

NO: Call Customer Service. 
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Table 4-6. Troubleshoot Error Message 013, 014 or 020 (1 of 1) 

ERROR MESSAGE 013, 014, OR 020 

Step 1. Replace the A13 PCB in the VNA (pars^aph 5-25). 

QUESTION: Is errormessage gone? 

YESt Problem is cleared. 

NO: Go to next step. 

Step 2. Replace the A12 PCB in the VNA (pars^ph 6-25). 

QUESTION: Is error message gone? 

YES: Problem is cleared. 

NO: Call Customer Service. 
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Table 4-7, Troubleshoot Error Mes^e 015, 016, or 044 (1 of 1) 

ERROR MESSAGE 015, 016, OR 044 

Step 1. Replace the All PCB in the YNA (paragraph 5-25). 

QUESTION: 1$ error message gone? 

YES: Problem Is cl^ured. 

NO: Go to next step. 

Step 2, Replace the A12 PCB in the VNA (paragraph 6-25). 

QUESTION: Is error message gone? 

YES: Problem is cleared. 

NO: Go to next step. 

Step 3. Replace the A13 PCB in the VNA (paragraph 5-25), 

QUESTION: Is error message gone? 

YES: Problem is cleared. 

NO: Call Customer Service, 
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Table 4-8, Troubleshoot Error Message 022 (1 of 1) 

ERROR MESSAGE 022 

Step 1. Replace the A13 PCB in the VNA (paragraph 5-25), 
qxmsTiONt Is error message gone? 

YES: Problem is cleared. 

NO: Go to next step. 

Step 2, Replace the All PCB in the VNA (paragraph 5-25). 
QUESTION: Is error message gone? 

YES: Problem is cleared. 

NO: Call Customer Service. 
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Tabh 4’9^ Troubleshoot Error Message 028 (1 of 1) 

ERROR MESSAGE 028 

Step 1. Tam the VNA off. Remove and reinstall the diskette, then turn the power back on. 
QUESTION: Is error message gone^ 

YES: Problem is cleared. 

NO: Go to next step. 

Step 2. Replace disk drive assembly (paragraph 5-26). 

QUESTION: Is error message gone? 

YES: Problem is cleared, 

ATO.‘ Call Customer Service. 
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Table 4^10> Troubleshcx>t Error Message OSl, 100, 103, 114, 115, 131, 132, or 134 (1 of 2) 

ERROR MESSAGE 031, 1(K5, 103, 114, 115, 131, 132, OR 134 

Step 1, Check that diskette is installed in drive. 

QUEmON: Is diskette imtalledt 
YES: Go to step 2. 

NO: Go to step 6, 

Step 2. Try another diskette. 

QUl^nON: Is error message gone? 

YES: Problem is cleared. 

NO: Go to next step. 

Step 3. Try replacing motherboard-ttnirive cables PI and F3. 

QUESTION: Is error message gone? 

YES: Problem is dieared, 

NO: Go to next step. 

Step 4. Check whether +12V and +5V is present on motherboard a>nnector P4, pins 1 and 4 (below). 
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Table 4-10. Trtmbleshoot Errvr Message 031, 100, 103, 114, 1 15. 131, 132, or 134 (2 of 2) 

QUESTION; Are voltages inwrrect? 

YES: Troubleshoot +12V Regulator and +5V Hue on motterboard, and ask next ques* 

tion. 

NO: Go to next step. 

Step 5. Replace disk drive assembly. 

QUESTION: 1$ error message gone? 

YES: Problem is cleared, 

NO: Replace A17 PCB in VNA (paragraph 5-25), and ask next questicm. 

QUESTION: Is error message ^ne? 

YES: Problem is cleared. 

NO: Call Customer Service, 

Step 6. Turn the VNA off. Remove and reinstall the diskette, then turn the power back on, 

QUESTION: Does the message on the monitor read **LOADING PROGRAM FROM DISE^? 
YES: Problem is cleared. 

ATO; Call Customer Service. 



360BhAM 



4-17 







TROUBLESHOOTING 

TABLES 



360B VNA SYSTEM 
TROUBLESHOOTING 



Table 4^11, Troubhsfwot Error Messctge 060 (1 of 1) 

ERROR MESSAOE 060 

St^ep 1. Check that cable between CONTROL connector on Test Set and VNA is properly connected. 
QUESTION; h control cable connected correctly t 

YES: Try a different cable, and ask next question. 

QUESTION: Is error message gone? 

'YES: Problem is cleared. 

NO: Go to next step. 

NO: Connect cable, and ^k next question. 

QUESTION: Is error message gone? 

YES: Problem is cleared. 

NO: Go to next step, 

S^p 2. Replace the following items in the order shown. After each replacement, ask next qu^tion. 

♦ AST PCB in Test Set (paragraph 6-12) 

♦ A16 PCB in VNA (parg^raph 5-25) 

♦ Control cable assembly in T^t Set 

♦ Control cable assembly in VNA 

Q UE STION; Is error message gone ? 

YES: problem is cleared. 

NO: Replace next item, or call customer service after last item. 
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Table 4~12, Troubleshoot Error Message 061, 062, 063, or 064 (1 of 1) 

ERROR MESSAGE 061 , 062, 063, OR 064 

Step 1. Check that cable between SIGNAL connector on Test Set and VNA is properly connected. 
QUESTION: 1$ signal cable correctly connected? 

YES: Go to next step. 

NO: Connect cable, and ask next question. 

QUESTION: Is error message gone? 

YES: Problem is cleared- 

NO: Go to next step. 

Step 2. Replace the following items in the ords* shown. After each replacement, ask next question. 

• SIGNAL cable between Test Set and VNA 

• A7 PCB in VNA (para^ph 5-25) 

• A3T PCB in Test Set (paragraph 6-7) 

• AlO PCB in VNA (paragraph 5-25) 

• A6T PCB in Test Set (paragraph 6^0) 

• A16 PCB in VNA (paragraph 5-25) 

• A5 PCB in VNA (paragraph 5-25) 

• A16T Power Divider Assembly in Test Set (paragraph 6-19) 

QUESTTON: Error message gone? 

YES: Problem is cleared. 

NO: Replace next item, or call customer service after last item. 
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Table 4-13. Tmubhshoot Error Message 065, 066, Q&7, or 068 (I of 1) 



ERROR MESSAGE OSS, 066, 067, OR 068 



Step 1. Check that cable between SIGNAL ccasnector on Test Set and VNA is properly connected. 
QUESTION: h signal cable correctly connected^ 

YES: Go to next step. 

NO: Connect cable, and ask next question. 



QUESTION: Is error mesme gone f 
YES: Problem is cleared. 

NO: Go to next step. 



Step 2» Replan the following items in the order shown. After each replacement, ask imKt question. 



♦ SIGNAL cable between Test Set and VNA 

♦ A8 PCB in VNA (paragraph 5-25) 

♦ AIT PCB in Test Set (paragraph 6-7) 

♦ AlO PCB in VNA (par^raph 5-25) 

♦ A6T PCB in Test Set (paragraph 6-9) 

♦ A16 PCB in VNA (paragmph 5-25) 

♦ A4 PCB in VNA (paragraph 5-25) 

♦ A5 PCB in VNA (paragraph 5-25) 

♦ A16T Power Divider Assembly in Test Set (paragraph 6-19) 



QUEZON: 

YES: 

NO: 



Error message gone^ 

Problem is cleared. 

Replace next item, or call customer service after last item. 
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Table 4-14, Troubleshoc^ Error Message 009^ 070, 071, or (y?2 (2 of 1) 

ERROR MESSAGE 069, 070, 071, OR 072 

Step 1, Check that cable between SIGNAL connector on Test Set and VNA is property connected. 
QUESTION: h signal cable mrrectly connected? 

YES: Go to next step, 

NO: Connect cable, and ask next question. 

QUESTION: Is error message gone? 

YES: Problem is cleared. 

NO: Go to next step. 

Step 2. Replace the following items in the order shown. After each replacement, ask next question. 

• SIGNAL cable tetween Test Set and VNA 

• A9 PCB in VNA (paragraph 5-25) 

• A2T PCB in Test Set (paragraph 6-7) 

• AlO PCB in VNA (paragraph 5-25) 

• A6T PCB in T^t Set (paragraph 6-9) 

• A16 PCB in VNA (paragraph 5-25) 

• A4 PCB in VNA (paragraph 5-25) 

• A5 PCB in VNA (paragraph 5-25) 

• AlOT' Power Divider Assembly in Test Set (paragraph 6-19) 

QUESTION: Error message gone? 

Yl^: Problem is cleared. 

NO: Replace next item, or call customer service after last item. 
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Table 4-lB. Troubleshoot Error Message 101 or 102 (1 of 1) 



ERROR MESSAGE 101 OR 102 



Step 1* Check that diskette is installed in drive, 

QUESTION: Is diskette installed? 

YES: Go to next step, 

NO: Install diskette. 

Step 2. Try another diskette. 

QUESTION: Is error message gone? 

YES: Problem is cleared. 

NO: Replace disk drive assembly, and ask next question. 

QUESTION: Is error message ^ne? 

YES: Problem is cleared. 



NO: Call Customer Service, 
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Table 4-t€L Troubleshoot Error Message 105 (1 of 2) 

ERROR MESSAGE 10S 

Step 1. Check that diskette is installed in drive. 

QtJESnON: IsdiskeUeimtaUedl 
YES: Go to step 2. 

NO: Go to step 6. 

Step 2. Try another diskette, 

QUESITON: Is error message gone? 

YES: Problem is doored. 

NO: Go to next step. 

Step 3. Try repladbag motherboard-to-drive cables PI and P3. 

QUESTION: Is error Tuessage gone? 

YES: ProMan is cleared. 

NO: Go to next step. 

Step 4. Check whether +12V and +5V is present on motherboard connector P4, pins 1 and 4 (below). 
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Table 4^16* Troubleshoot Error Message 105 (2 of 2) 

Step 5. Replace disk drive assembly. 

QUESTION: Is error messc^e gone ? 

YES: Problem is deared. 

NO: Try replacing A17 PCB then A 12 PCB in VNA (paragraph 5-25), and ask next 

question. 

QUESTION: Is error messc^e gone? 

YES: Problem is cleared. 

NO: Call Customer Service. 

Step 6, Turn the VNA off. Remove and reinstall the diskette, th^ turn the power back on. 

QUESTION: Does the message on the momtor read ^LOADING PROGRAM FROM DlS^f 
YES: Problem is cleared. 

NO: Call Customer Service. 



4-24 



36QBMM 




360B VNA SYSTEM 
TROUBLESHOOTING 



TROUBLESHOOTING 

TABLES 



Table 4'X 7. Troubleshoot Error Message 110(1 of 2) 

ERROR MESSAGE 110 

Step 1, Check that Signal Soun^ is turned on. 

QUESTION: Is Signal Souree On? 

YES: Go to next step. 

NO: Tnra on Signal Source. 

Step 2, Check that GPIB cable is connected to 360 system bus. 

QUESTION: Is GPIB cable connected? 

YES: Go to step. 

NO: Connedi cable. 

Step 3. Try a diJfferent GPIB mt^drcoimect cable. 

QUESTION: Is error message gone? 

YES: Iteplace cable . 

NO: Go to next step. 

Step 4. Check that GPIB address within UTILITY MENU key menu matches address for Srpial Source on 
rear panel. 

QUESTION: Oo addresses match? 

YES: Replace GPIB cable. 

jVO: Reconfigure address, and ask next question, 

QUESTION : Is error message gone ? 

YES: Problem is cleared. 

NO: Go to next step. 
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Table 4-2 7^ Troubleshoot Error Message 110 (2 cf2) 

5* Replace A1 PCB in Signal Source (paragraph 10-25). 

QUESTION; Is error message gone^ 

YES: Problem is cleared. 

NO: Go to next step. 

Step 6. Replace GPIB cable a^mbly in Signal Sotirce. 

QUESTION; Is error message gone ? 

YES: Problem is cleared. 

NO: Replace All PCB in VNA (paragraph 5-25), and ask next question, 

QUE STION; Is error message gone ? 

YES: Problem is cleared. 

NO: Call Customer Service. 
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Thble 4-18* Thouhkshoot Error Message 112 (1 of 1) 



ERROR MESSAGE 112 



St^ 1, For 361X and 362X Tfest Sets, check and reset as necessary the switch settings on the A6T PCB in 
the Thst Set (below), and ask next question. For all other models, go to next step. 



MODEL 
3620A 

MODEL 
3621A 

MODEL 
3622A 

MODEL 
3625A 

QUESTION: Is error message gonet 
YES: Problem is deared. 

NO: Go to next step. 

Step Z Replace the following items in the order shown. After each replacement, ask next question. 

• A6T PCB in fet Set (paragraph 6-9) 

• A16 PCB in VNA (paragraph 5-25) 

• AllPCBmVNA(paragraph5-25) 

• Control cable between Tfest Set and VNA 

QUESTION: Is error message gomf 
YES: Problem is cleared, 

NO: Call customer service. 
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Table 4‘19. Troubleshoot Error Message 171 (1 of I) 

ERROR MENAGE 171 

Step 1. Chedc that GPIB <^ble is cotmee^d tetween the 3^ SYSTEM BUS connector and iliie plotter* 
QUESTION: Is cable connected, 

YES: Go to next step. 

NO: Connect cable. 

Step 2» Check that plotter is on line; if not, turn it on. 

QUESTION: Is error message gom f 
YES: Problem is cleared. 

NO: Go to next step. 

Step 3. Check that GPIB address within UTILITY MENU key menu matches plotter address on rear panel. 
QUESTION; Do addresses match? 

YES: Replace All PCB in VNA (pai^igraph 5-25), and ask next question, 

NO: i^onfigure address, and ask next question. 

QUEOTON: Is error message gone? 

YES: Problem is cleared, 

NO: Cadi Customer Service. 
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Table 4-20. Troubleshaot Error Message 301 ABODE (1 of 1) 

ERROR MESSAGE 301 ABODE. 

Step 1. Check VNA serial number on rear panel. 

QUESnONi Is serial number 70301$ or behwf 
TBSr Go to next step, 

NO: Eeplace 10 MHz oscillator assembly in VNA, and ask next question. 

QtlESHON: Is error message gone? 

IfES: Problem cleared, 

NO: Go to next step. 

Step 2. Itepiace AS PCB in VNA (paragraph 5>25). 

QUESnON: Is error messc^e gone? 

YES: Problem is dear^. 

NO: Call Customer Service. 
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Table 4-21, Troubleshoot Error Message 301 -BCDE (1 i^l) 

ERROR MESSAGE 301 -BCDE 

Step 1- Check that mterconnect cables are seated and «mnectors have no damaged pin. 

QUESTION: Are cables OK? 

YES: Go to next step. 

NO: Connect cables and/or repair bent pins. 

Step 2. Replace the items below in the order listed, then ask next question. 

• AST PCB in Test Set (paragraph 6-9) 

• A16 PCB in VNA (paragraph 5-25) 

• All PCB in VNA (paragraph 5-25) 

QUESTION: Is error message gone? 

YES: Problem is cleared. 

NO: Replace next item, or troubleshoot Error Message 301 — CDE (Table 4-23) after 

last replacement. 



4-30 



360BMM 




360B VNA SYSTEM 
TROUBLESHOOTING 



TROUBLESHOOTING 

TABLES 



Table 4^22. Troubleshoot Error Message 302 -B-DE (1 of 1) 

ERROR MESSAGE 301 -B-DE. 

Step 1. Check that iaterconnect cables are seated and connectors have no damaged pins. 
QUESTION: Are cables OKU 
YES: Go to next step. 

NO: Connect cables and/or repair bent pins. 

Step 2. Adjust the AST PCB in the Test Set (paragraph 3- 11), then ask next question. 
QUESTION; Is error message gone^ 

YES: Problem is deared. 

NO: Go to next step. 

Step 3. Replace the items below in the order listed, then ask next question. 

• A5T PCB in Test Set (paragraph 6<7) 

♦ A1 PCB in VNA (paragraph 5-25) 

• A16 PCB in VNA (paragraph 5~25) 

♦ A6T PCB in Test Set (paragraph 6-9) 

QUESTION: Is error message gone^ 

YES: Problem is cleared. 

NO: Replace next item, or call customer service after last item. 
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Table 4-23, Troubleshoot Error Message 301 — CDE (1 of 1) 

ERROR MESSAGE 301 —CDE. 

Step 1. Check that mterconnect cables are seated and ccmnectors have no damaged pins* 
QTJESnON: Are cables OKI 
YES: Go to next step. 

NO: Connect cables and/or repair bent pins. 

Step 2. Adjust the A4T PCB in the Test Set (paragraph 3»1 1), then ask next question. 
QUESTION: Is error message gom^ 

YES: Problem is cleared. 

NO: Go to next step. 

Step 3. Replace the items below in the order listed, then ask next question. 

• A4T PCB in Test Set (paragraph 6-7) 

• A2 PCB in VNA (paragraph 5-25) 

• A16 PCB in VNA (paragraph 5-25) 

• A6T PCB in Test Set (paragraph 6-9) 

• All PCB in VNA (paragraph 5-25) 

QUESnON: Is error message gone? 

YES: Problem is cleared. 

NO: Replace next item, or call customer service after last item. 
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Ibble 4^24, Ihouhleshoot Error Message 301 —BE fDEF (1 of 6) 

ERROR MESSAGE 301 — DBDEF 

Step 1. Check for presence of signal in both forward and reverse directions. 

• If failure occurs in ix)th directions, go to next step. 

• If failure occurs only in forward direction, go to step 3. 

« If failure occrurs only in reverse direction, go to step 6. 

Step 2. Detormine the frequency band in which the failure occurs. Observe the sweeping indicator (below). 



DATA DISPLAY AREA 
Sweep Indicator Nterker 





MENU 

AREA 



QUESTIONj Does system fail only between 40 and 270 MHsf 
NO: Go to next question, 

YES: Perform a confidence test on the Signal Source (paragraph 10-13), then ask next 

question. 



QUESTION: Is the output power correct? 

NO: Troubleshoot the Signal Source (paragraph 10-3). 

YES: Replace the items below in the order listed. Check whether error mes- 

sage goes away after each replacement. If it does, the problem is 
cleared. If it does not, call Customer Service. 



• A4T PCB in Ifest Set (paragraph 6-7) 

• A2 PCB in VNA (paragraph 5-25) 

QUESTION Does system fail between 40 and 270 MHz, 600 and 1 000 MHz, 40 and 65 GHz, and 
in all four YIG bands? 
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lhble4-24, Thoubleshoct Error Memage 301 -^DE I DEF (2 of &) 

NO: Go to E^xt questioiL 

YES: Perform a confidence test on the Signal Source (paragraph 10-13), then ask neart 

question. 

QUESTION: Is the output power correct? 

NO: IVoubleshoot the Signal Source (paragraph 10-3). 

YE^: Keplace the items below in the ord^ listed. Check whether error mes- 

sage goes away after each replacement. If it does, the problem is 
cleared. If it does not, call Customer Service. 

• A6 PCB in VNA (paragraph 5-25) 

• A16 PCB in VNA (paragraph 5-25) 

• A24T Source Lock/LRL module in Tbst Set (paragraph 6-20) 

• A6T PCB in Test Set (paragraph 6-9) 

• A13T Transfer Switeh in Test Set (paragraph 6- 14) 

• All PCB in VNA (paragraph 5-25) 

QUESTION Does system fail between 40 and 270 MHz^ 600 and 1000 MHz, 40 and 65 GHz, in 
only certain oscillator bands, and! or in all four YIG bands? 

NO: Go to next question. 

YES: Perform a confidence test on the Signal Source (paragraph 10-13), then ask next 

question. 

QUESTION; Is the output power correct? 

NO: Troubleshoot the Signal Source (paragraph 10-3), 

YES: Replace the items l^low in the order listed. Check whether error mes- 

sage gc^s away after each replacement. If it does, the problem is 
cleared. If it does not, call Customer Service. 

• AST PCB in Test Set (paragraph 6-7) 

• A1 PCB in VNA (paragraph 5-25) 

• AST PCB in Test Set (paragraph 6-9) 

• All PCB in VNA (paragraph 5-25) 
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Ihble 4-24, Thoubleshoot Error Mes^Jge 301 — DEfDEF (3 of 6) 





• A16T Power Divider PCB in Test (paragraph 6-19) 

• AeTPCBinlfestSet 



QUESTION Does system only fail betwem, 40 and 65 GHz? 

NO: Go to mxt qnestionu 

YES: Perform a confidence t^t on the Signal Source (paragraph 10-13), then ask next 

question. 



QUESTION: Is the output power correct? 

NO: IVoubleshoot the Signal Sour<^ (paragraph 10-3). 

YES: Replace the items below in the order listed. Check whether error mes- 

sage goes away after each replacement. If it does, the problem is 
cleared. If it does not, call Customer Service. 

• A27T PCB in Test Set (paragraph 6-10) 

• Ribbon cable from A27T PCB to motherboard in Test Set 

• A6T PCB in Test Set (paragraph 6-9) 

QUESTION Does system only fail in certain oscillator bands? 

YES: Perform a confidence test on the Signal Source (paragraph 10-13), then ask next 

question. 

NO: Call Customer Service. 
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Table 4~24. lyoubleskoot Error Message 301 — DE / DEF (4 of 6) 

Step 3. Determine frequency where failure occurs. 

QUESTION: Does failure only occur between 40 and 65 GHz? 

YES: Go to step 5. 

NO: Go to mid step. 

Step 4. Replace the items below in the order listed. Ask next question after each replacement. 

• Contiol cable between Itet Set and VNA 

• A6T PCB in Test Set {paragraph 6-9) 

• A13T Transfer Switch in Ihst Set (paragraph 6-14) 

• A4T PCB in Test Set (paragraph 6-7) 

• AlOT Channel A Buffer Amplifier in Test Set (paragraph 6-16) 

• A2T PCB in Test Set (pai^graph 6-7) 

• A24T Source Lock/LRL module in Test Set (paragraph 6-20) 

• A27T PCB in Test Set (paragraph 6-10) 

• A28T Secondary Channel A A 1ST Transfer Switch in Test Set (paragraph 6-14) 

• A30T Channel A Tripler Assembly in Test Set ( p aragraph 6-15) 

• Ribixtn Cable between A27T PCB and Motherboard in Test Set 

• Motherboani in Ihst Set 

QUESTION: Is error message gone? 

YES: Problem is cleared, 

NO: Replace next item, or call customer service after last item. 

Step 5. Replace the items below in the order listed. Ask n^t question after each replacement. 

• A6T PCB in Itest Set (paragraph 6-9) 

• A27T PCB in Test Set (paragraph 6-10) 

• A29T Se<xindary Chaimel B in Test Set (paragraph 6-14) 

• A3 IT Channel B TMplerin Test Set (paragraph 6-15) 

• Ribbon Cable between A27T PCB and Motherboard in Test Set 

• Motherboard in Tfest Set 
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Thble 4-24. Ihoubleshoot Error Message 301 — DE/DEF (5 of 6) 

QUESTIONj 1$ error message gonel 

YES: Problem is cleared. 

NO: Replace next item, or call customer service after last item. 

Step 6 . Determine freqi^ncy where failure incurs. 

QUESTION: Does failure; only occur between 40 and 65 GHz^ 

YES: Go to step 8. 

NO: Go to next step. 

Step 7. Replaos the items below in the order listed. Ask next question after each replacement. 

• Contrel cable between Test Set and VNA 

• A6T PCB in Test Set (paragraph 6-9) 

• A13T Transfer Switdh, in Test Set (paragraph 6-14) 

• A4T PCB in Test Set (paragraph 6-7) 

• AST Channel B Buffer Amplifier in Ibst Set (paragraph 6- 16) 

• A24T Source LockTRL module in Test Set (paragraph 6-20) 

• A27T PCB in Test Set (paragraph 6- 10) 

• A29T Secondary Channel B Transfer Switch in Test Set (paragraph 6-14) 

• A3 IT Channdi B Tripler Assembly in Test Set (paragraph 6-15) 

• Ribbon Cable betw^n A27T PCB and Motherbc^rd in Test Set 

• Motherboard in Test Set 

QUESTION: h error message gone ? 

YES: Problem is cleared. 

NO: Replace next item, or call customer service after last item. 
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Table 4^24, Tyoubleshoot Error Menage 301 — -DE /DBF (6 of 6) 

Step 8. Replace the items i^elow in the order listed. Ask next question after each replacemerA. 

• A6T PCB In Test Set (paragraph 6-9) 

• A27T PCB in Test Set (paragraph 6-10) 

• A2^ Secondary Channel B Transfer Switch in Test Set (paragraph 6-14) 

• A3 IT Charmel B Tripler Assembly in Test Set (paragraph 6-15) 

• Ribbon Cable between A27T PCB and Motherboard in Test Set 

• Motherboard in T^t Set 

QUESTION: Is error message gone? 

YES: Problem is cleared. 

NO: Replace next item, or call customer service after last item. 
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Tatble 4-25, Troubleshoot Error Message 303 (1 of 1) 

ERROR MESSAGE 303 

Step 1, Perform a confidence test on the Signal Source (paragraph 10-13), then ask next question. 
QUESTION: Is the output power corredf? 

NO: Troubleshoot the Signal Source (paragraph 10-3). 

YES: Go to next step. 

Step 2. Determine which channel caiiaes the error message to occur. 

QUEZON: Does error message occur in all channels? 

YES: Replace the A6T PCB in the Test Set (paragraph 6-9). 

iVOr Gro to next qu^tion. 

QUESTION: Does error message only occur in Test B channel? 

YES: Replace the AIT PCB in the Test Set (paragraph 6-7). 

NO: Go to next question. 

QUESTION: Does error message only occur in Reference channel? 

YES: Replace the A2T PCB in the Test Set (paragraph 6-7). 

NO: Call Customer Service. 
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Tabh 4^26, Troubleshoot Error Message 400 (1 of I) 

ERROR MESSAGE 400 

Step 1. Ch«!^ that Signal Source is turned on. 

QUESTION: 1$ Signal Source On? 

YES: Go to next step. 

NO: Turn On Signal Source. 

Step 2, Check that GPIB address within UTILITY MENU key menu matdbes source address on rear panel. 
QUESTION: Do addresses match? 

YES: Replace GPIB cable. 

NO: Reconfigure address, and ask next question. 

QUESTION: Is error message gone? 

YES: Problem is cleared. 

NO: Go to next step. 

Step 3. Check that plotter has paper loaded. 

QUESnON: Is pa^er loaded? 

YES: Go to next step, 

NO: Install paper. 

Step 4, Replace the following items in the order shown. After each replacement, ask next question. 

• A1 PCB in Signal Source (paragraph 10-25) 

• A16 PCB in VNA (paragraph 5-25) 

QUESTION: Is error message gone? 

YES: Problem is cleared. 

NO: Iteplace next item, or call customer service after last item. 
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Table 4-27, Monitor Problems (Ic^l) 

MONITOR PROBLEMS 

Step 1. Replace the items below in the order listed. Ask next question after each replacement 

• A12 PCB in VNA (paragraph 5>25) 

• All PCB in VNA (paragraph 5-25) 

• A14 PCB in VNA (paragraph 5-25) 

QUESTION: Is error message gone ? 

YES: Problem cleared. 

NO: Replan next item, or replace monitor after last item. 

Step 2. Replace the items below in the order listed. After each replacement, ask next question. 

• A15 PCB in VNA (paragraph 5-25) 

• AX8 PCB in VNA (par^aph 5-25) 

QUESTION: Is error message gone? 

YES: Problem is cleared. 

NO: Replace next item, or replace monitor after last item. 
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Table 4-2&, Bias Tee Problems (1 of 1) 

BIAS TEE PROBLEMS 

Step 1 . Check that the front panel fuses in the Test Set are not blown. 

QUESTION; Are fuses blown? 

YES: Replace fuses, and ask next question. 

NO: Gk) to next step. 

QUESTION: Did fuses blow again? 

YES: Go to next step. 

NO: Problem is cleared. 

Step 2. Replace the A18T or A19T Bias Tee (paragraph 6-12). 

QUEOTION: Is problem corrected? 

YES: Problem is cleared. 

NO: Go to next step. 

Step 3. Replace the items below in the older listed. After each replacement, ask next question. 

• A7T PCB in Test Set (paragraph 6- 10) 

• AST PCB in Test Set (paragraph 6-9) 

QUESTION; Is problem corrected? 

YES: Problem is cleared. 

NO: Replace next item, or call customer service after last item. 
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Table 4‘2B, Step Attenuator Problems (1 of 1) 

STEP ATTENUATOR PROBLEMS 

Step 1 . Replace the items below In the order Ikted. After each replacement, ask next question. 

• ATT PCB in Test Set (paragraph 6-10) 

• A20T, A21, or A22T (as applicable) Step Attenuator in Test Set (paragraph 6-12) 
QUESTION: Is problem corrected'! 

YES: jProblem is cleared. 

NO: Replace next item, or call customer service after last item. 
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Table 4^0, Error Message BOl — DE for System With Model 3635B Test Set When Port 2 Module is a 3641 (1 of 1} 

ERROR MESSAGE 301 — DE 

Step 1* Replace the items below m the order listed. After each replacement, ask next question. 

• A20T RF Input Amplifier in Test Set (paragraph 6-22) 

• A9T Transfer Switch in Test Set (par^aph 6-14) 

• A6T PCB in Test Set (paragraph 6-9) 

• A5T PCB in Test Set (paragraph 6-8) 

• A21T Port 1 L.O. Amplifier in Test Set (paragraph 6-24) 

• AllT L.0, 1 Power Splitter in Test Set (paragraph 6-25) 

• A24T &)urce Lock/LRL module in T©sft Set (paragraph 6-20) 

quEsnoNt Is error message gone^ 

YES: Problem is cleared. 

NO: Replace next item, or call customer service after last item. 
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Table 4~3L Error Messa^: 301 — DE for System With Model 3S35B T&st Set When Port 2 Mcduk is a 3640 (1 of 2) 

ERROR MESSAGE 301 — DE 

Step 1. Check for presence of signal in both forward and reverse directions. 

• If faHure occurs in both directions, go to next step, 

• If failure occurs in only one direction, go to step 3. 

Step 2. Replace the items l»low in the order listed. After each replacement, ask next question. 

• A20T BF Input Amplifier in Test Set (paragraph 6-22) 

• A9T Transfer Switch in Test Set (paragraph 6-14) 

• A6T PCB in Test &t (paragraph 6-9) 

• AST PCB in Test Set (parap'aph 6-7) 

• AllT L,0. 1 Power Splitter in Test Set (paragraph 6-24) 

• A24T Source Lock/LRL module in Test Set (paragraph 6-20) 

QUESnONi Js error message gonef 
YESi Problem is cleared. 

NOi Replace next item, or call customer service after last item. 

Step S. Swap Port 1 and Port 2 S64XB Modules, 

QUESTION: 1$ error message gone? 

YES: Problem is deared. 

NO: Gro to next question. 

QUESTION: Does ^lure occur in the opposite direction ? 

YES: Replace defective module. 

NO: Go to next step. 
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Tabu 4^1, Error Menage $01 ~—-DE for SysUm With Model SS35B Test Set When Port 2 Module is a $640 (2 of 2) 



Step 4. Replace the items telow in the order listed. After each replacement, ask next question. 



♦ A9T Trar^fer Switch in Test Set (pai^raph 6-14) 

♦ A6T PCB in Test Set (paragraph 6-9) 

* AoT PCB in Test Set (paragraph 6-7) 

• AllT L.0. 1 Power Splitter in Test Set (paragraph 6-25) 

• A24T Soxirce Lock/LRL module in Test Set (paragraph 6-20) 

qimsnON: I$ error message gonef 
YES: Problem is cleared, 

NO: Replace next item, or call customer service after last item. 
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INTRODUCTION 



REPLACEABLE 

SU^SSEMBLIES 



This chapter desaibes the Model 360B Vector Network Analyzer 

(VNA). 'l^e information is organized as follows: 

□ VNA I)escnpiion. Provides an overaUdesmption and a block 
diagram of tiie VNA 

□ Assembly Descriptions. Provides decryptions and Mock diagrams for 
the VNA major printed drcuit boards (PCBs), 

o Remove and Replace, Provides removal and replacement procedwes 
for the major assemblies. 



WILTRON maintedns a module exchange progrmn for elected VNA 
modules. If a malfunction occurs in one of these module, it can be ex- 
changed. Upon request and typically within 24 hours, Wn^TEON or an 
Anritsu/Wiltron Service Center will ship an exchange module. The cus- 
tomer has 30 d^s in which to return the defective item. All exchange 
parts are warranted for 90 daj^ from the date of shipment or for the 
balance of the original-part warranty— -whichever is longer. 



A listing of exchajo^eable subassemblies is provided in Chapter 1, 
Table 1-2. 




VNA 360B VNA 

DESCRIPTION INFORMATION 



5“3 VNA DESCRtPTiON The 360B VNA unit provides the control and display function for the 

^stem. Its front panel controls provide menu selections for test func- 
tions, test parameters, measurement enhancements, and frequencies. 

It sends frequency information to the sij^al source over a dedicated 
system (GPIB) bus. A large color screen displays test parameters, sys- 
tem status information, and measurement data. The VNA also supplies 
hard copy printouts to a printer or plotter. Figure 3-1, page 5-6, shows 
the assembly layout. Figure 5-2, page 5-7, is a block diagram of the 
VNA and test set. 

As shown in Figure 5-2, the phase-l<M;ked output of the agnal source 
feeds its RF energy to the A13T Transfer Switch in the test set This 
switch, which is also a signal spHttor, provides two functions. It en- 
sures that the RF signal is applied to both the test and reference chan- 
nels and it supplies RF out to the DUT for forward or reverse measure- 
ments. 

In the forward dir^tion the A12T Transfer Switch passes the RF sdg- 
nal to Port 1, via a dir ectional couplar. This coupler is sensitive to the 
power that reflecte into the port while it rejects the power that is trans- 
mitt^ from the port. This reflected signal (Ta) is measured and 
ratioed with the incident, or reference, signal (Ra) and establishes the 
ratio of Ta/Ra. This is the basic forward reflection S-parameter, Sii. 
The power that exits Fort 1 passes through the DUT and into Port 2; 
there it is roupled into the Samplers as Tb. The signal-level relation- 
ship of Tb/RaIs the basic forwai^ transmission S-{Kurameter, S 21 - 
Similarly, when A13T is in the reverse position, the microwave eneigy 
passes to Port 2 and sets up signal-level relationships that go on to 
define S 12 (Tb/Rb) and S 22 (Ta/Rb), which are the reverse reflection 
and transmission teims. 

The signals Ra, Rb, Ta, and Tb are down converted by mixers in the 
sampler to 89 MHz and them by mixers in the buffer amplifiers to 
2.25 MHz. Though changed to a lower frequency in this and succeeding 
frequency conversions, all magnitude and phase relationships of the 
input sig^ials remain they were at carrier frequency. The A24 

Source Lock^RL module multiplexes the Test A and Reference A/B sig- 
nals to the channel amplifiers and source lock PCB in the VNA. The 
Test B signal goes directly to the AlT channel amplifier. 

At the output of the throe channel amplifier, the signal is down in- 
verted a third time to 83-1^ kHz and applied to the A7, A8, and A9 
PCBs in the VNA. Here, in the A7 - A9 PCB “Sync Det,” the 
83-1/3 kHz signals are converted to dc real and imaginary components. 
The sample-and-hold and multiplexer circuits in the PCBs route ttose 
signals to the A/D converter for conversion to digital signals. 
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The ma^nitudte vector coming from the detectors is represents by the 
vector sum of the real and imaginary component. The phase is repre> 
sented by the arctangent of the imaginary divided by the real com- 
ponents. To reconstruct the S-parameter, the digital processing section 
computes the appropriate signal ratios. 

The digital processing section consists of three 8088-based microproc^- 
sor systems: 

□ Human Interface/Display Processor (Main #2) 

□ Vector Processor (Main #1) 

□ I/O Processor 

I/O Processor The I/O processor controls the signal source and plot- 

ter via a dedicated GPIB. It controls the test set via 
a dedicated digital bus. It also controls all analog cir- 
cuits and processes and corr^ts the data from the 
A/D converter. 

Vector ProceS’ The vector processor processes data received from 
sor (Main §1) the I/O processor via FIFO (first-in, first-out) 

registers, Thi® includes the ratioing of the transmis- 
sionfreflection variables to calculate the S- 
parameters, along with the necessary error 
correction. Additionally, this processor provides ac- 
curacy enhancements and controls tdie operation of 
the 3.5-inch diskette drive. 

Human Inter* The human interface processor controls the interac- 
face Proees- tion with the front panel, the external GPIB, and the 
nor (Main #2) parallel printer. It pv^ command and pixel address- 
ing to the graphics control processor to create the 
various di^lay functions and menus. AdditLonaliy, it 
is responsible for controlling the calibration sequenc- 
ing, data formatting, frequency sel^tion c<K)rdinate 
conversion, and scaling. 

The graphics c»ntrol processor receives commands 
and data from the human interface processor. It for- 
mats the data it receives. And it outputs the display 
information to Uje color monitor. 



Graphics 

Control 

Processor 
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A 1 to 1 PHASE LOCK 360BVNA 

PCBCIRCUU DESCRIPTION INFORMATION 



5-4 A1 L0 1 PHASE LOCK PCB The A1 Phase Lock PCB (Figure 5-3) is the phase-lock circuit for the 

CIRCUIT DESCRIPTION first local oscillator (LOl), which is located on the A6T board in the 

test set. 

The input signal from the LOl board goes through a divide by M 
divider. M is a prc^prammable value between 714,0 and 1073.9. The out- 
put of the divi^r then passes to a phase/firequency comparator The 
phase/fi*equency comparator compares this signal with a reference fire- 
quency of 500 kHi;, Adivide by 20 divider (+20) divides a 10 MHz refer- 
ence signal to derive the 500 kHz. A summing amplifier (X) sets the 
gain of the phase/frequency detector. The summing amplifier compares 
a dc reference voltage with the level of the V0 DET signal. The DET 
level is proportional to the fiequency of the LOl signal. 

A second output from the phase^fiequency detector goes to a lock detec- 
tor. The lo<^ detector informs the I/O processor whether or not phase- 
lock has occurred. 

If the fiequency of LOl is tm low, a negative si^al passes to the l*»p 
filter, thto mmm a <a»Tesponding positive output of the filter that sig- 
nals the LO to increase the fiequency. 

If the frequency of the LO is too high, a positive signal peases to the 
loop filter, this causes a corresponding negative output of the filter that 
signals the LO to decrease the fiequency. 

The output of the loop filter has a 50 kHz notdi filter to filter out the 
fractional N sidebands produced in the +M divider. 

A Level Detector circuit determines if the input LO signal is (rf ade- 
quate amplitude. The level detector then provides a status bit to the 
I/O pKxessor, 

The LOCK and LEVEL signals drive the STATUS fine. If either of 
these signals are low the status output is set low. The I/O processor 
monitors this line, if it senses a low signal, it displays a 301: LOCK 
FAILURE error message. It also sends a message to the Main 1 Proces- 
sor and us^ the most recent valid data. 
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A2 LO 2 PHASE LOCK 360B VNA 

PCB CIRCUIT DESCRIPTION INFORMATION 



5~5 A2 LO 2 PHASE LOCK 
PCB CIRCUIT 
DESCRIPTION 



The A2 LO 2 Phase Lock PCB (Figure 5-4) is the phase lock circuit for 
Uie second local ^cillator (L02) located on the A4T PCB in the test set. 
This circuit phase locks the L02 oscillator 

The input signal from the A4T H3B goes through a diyide by K divider. 
Kis programmable between 196.0 and 544.5, The output of the divider 
then passes to a phase/frequency comparator The phase^lrequency 
comparator compares this signal with a reference frequency of 
500 kHz. A divide by 20 divider (-*-20) divides a 10 MHz reference signal 
to derive the 500 kHz. A summing amplifier (X) sets the gain of the fire- 
quency/phase detector. The summing amplifrer compares a dc refer- 
ence voltage with the level of the DET signal. The DET is propor- 

ticmal to the frequency of the L02 signal. 

A second output from the phase/frequency detector goes to a lock detec- 
tor. The lock detector informs the I/O processor whether or not phase- 
lock is established. 

If the frequency of L02 is too low, a negative s^nai passes to the loop 
fflter, this causes a corresponding positive output of the filter that sig- 
nals the LO to increase the frequency. 

If the frequency of the LO is too high, a p<^itive signal passes to the 
loop filter. This causes a corresponding negative output of the filter 
that signals the LO to decrease the fr^^uenqy 

The output of the loop filter has a 50 kHz notch filter to filter out the 
fractional N sidebands produced in the divider 

A Level Detector circuit determines if the input LO signal is of ade- 
quate ampKtude. The level detector then provides a status bit to the 
1/0 processor indicating if the level is adequate or not. 

The LOCK and LEVEL signals drive the ^ATUS line. If either of 
these signals are low the status output is set low. The I/O pix>cessor 
monitors this line, if it sense a low signal, it displaj^ a 301LiOCK 
FAILURE on the CRT, It also sends a message to the Main 1 Processor 
and uses the mc^t recent valid data. 



The A1 PCB and the A2 PCB are operationally similar. The only func- 
tional difference is the ability to disable the phase lock circuit when 
using a synthesizer. When the 360 powers up, it checks to see if a syn- 
thesizer is installed. If so, the A2PCB phase lock is disabled. When the 
A2 PCB is disabled, the A6 Source Lock PCB phase-locks the syn- 
thesizer. 
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5~S A3 CAL/3rd LO PCB The A3 CAL/3rd LO PCB (Figure 6-5) has two modes of operation. One 

CmCWT DESCRIPTION is the CAL mode, the other is the LOS mode. 

LOS Mode In this mode the circuit is a phase-locked 2.333 MHz 
local oscillator. Two signals are input to the phase 
compamtor ((|>). One signal is takm from the 10 MHz 
reference signal. The reference signal is divided by 
the ^15 circuit The other signal is derived from the 
9.33 MIfa signal generated on frie A3 PCB. This sig- 
nal is divided by 14 (-^14) to derive a 666 kHz signal. 
The phase comparator performs two mggor functions: 

□ It supplies the error amplifier with a voltage 
proportional to the phase difference between 
the LOS signal and the reference signal. The 
error amplifier then controls the input to the 
9.38 MHz VCO to adjust to the proper phase. 

O The phase detector provides the lock detector 
with a voltage level iiwlicating wheth^ or not 
the circuit is phase-locked. The lock detector 
then provides the appropriate level on the 
2.333 MHz OK. bit This bit is then read by the 
FO processor. 

CAL Made In CAL mode the divide-by-120 divider (^120) 

divides the 10 MHz reference signal. This prcduces 
an 83 1/3 kHz output. The I/O processor sends 
incremental data to the divide-by-120 divider. The 
output of this divider drives a sine l<wk-up ROM. 

The output of this drcuit is input to the 8-bit D/A 
converter. The output of tihe D/A converter is the ap- 
proximation of an 83 1/3 kHz sinewave. The 100 kHz 
lowpass filter filterc out the sidebands that the D/A 
converter generates. The 83 l/S kHz sinusoidal sig- 
nal is then applied to the IF amplifiers during CAL 
m<^e. 
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5 * 7 A4 A/D CONVERTEPI PCB The A4 A/D Converter PCB (Figure 5*6) has two modes of operation, 
CIRCUIT DESCRiPTfON caJibratiOTi and normal. (A calibrate cycle is completed approximately 

every three minutes to guarantee absolute accuracy) The A4 PCB per- 
forms a 10-bit analog to digital conversion. The input range of the over- 
all circuit ^ -5V to +5V. The linearity of the circuit is better than 
1 part in 2 The following paragraphs describe the circuit operation 
in normal and cal modes. 

Normal Input sipials are multiplexed into the A/D circuit by 

Mode an analog multiplexer. Six of th(^e signals are vol- 

tages corresponding to the real and imaginary com- 
ponents of the Tfest A, Test B, and Reference 
channels. The other throe are used durk^ the 
calibration cycle. 

Two A/D converters combine to provide 19 bits of 
resolution. An 8-bit D/A converter, a summing 
amplifier, and a successive approximation register 
(SAR) combine to form an 8-bit A/D converter. This 
A/D converter provides the mmt significant eight 
bits of the 19-bit word. Upon completion of the 8-bit 
(inversion, a ±l-bit residue exists at the output of 
the analog summing amplifier. A 64-gain amplifier 
amplifies this signal then passes it to a 12-bit A/D 
for conversion into the least significant twelve bits. 
The I/O processor then reads these two digital wtards 
and combines them into a single 19-bit vwrd. The 
most significant bit of the 12-bit word and the least 
significant bit of the 8-bit word overlap to guarantee 
continuity Hardware linearity is severely limited by 
the ± Xt LSB areuracy of the 8-bit D/A converter. 
However, a software calibration a^rithm measures 
the nonlinearity and mathematically compensates. 

The overall A/D circuit has several functional modes. 
These include: 

O Eight-bit convereion only (most significant 
byte). 

□ Twelve- bit <x)nversion only (least significant 
byte). 

□ Eight* bit followed by twelve bit (full 19 hits). 
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Figure SS, A4 A jD Converter PCB Block Diagram 
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The start conTersion signal (SC) control when the 
conversion begins. The conversion complete signal 
(GC) indicates the conversion is completed. Depend- 
ing on the functional mode of operation, the steering 
circuit routes the SC signal to the appropriate 
converter and selects the appropriate CC s^al. In 
the Ml 19-bit conversion mode, SC starts the 8-bit 
conversion. The 8-bit CC signal triggers a delay of 
10 ms, then taiggers the start of the 12-bit A/D con- 
version; 10 ps later, the CC signal indicates that the 
12-bit conversion is complete. 

Once every 3 minutes the VNA performs a calibra- 
tion cycle. During this cycle it measures and correcte 
errors or drifts that occur in the system. Two calibra- 
tions related to the A/D drcuits are: 

□ Measurement of the 8 bit D/A’s bit weights to 
allow for software compensation of any non- 
linear effects 

O Measurement of the voltage standards allow- 
ing software compensation for gain and offset 
effects. 

The analog multiplexer selects the input channel 
connected to the steering DAC. This is summed with 
the output of the 8-bit DAC. The I/O pitK^ssor ad- 
justs the steering DAC to keep the sum of its output 
and the output of the 8-bit D/A within the acceptable 
range of the 12-bit AZOF'S input. 

The VNA, using the VO processor and 12-bit A/D 
converter, measures the bit weights of the 8-bit DAC 
using the following proc€sdure: 

O Sets the 8 bit DAC to 2N-1. 

□ Adjusts the steering DAC"s output. 

O Changes the 8 bit DAC’s output to 2 N. 

O Measures the bit-weight difference 
[2N~ (2N-1)]. 

□ Compensates for the difference from ideal 
using software correction algorithms. This algCF 
rithm minimizes nonHneariti^ in the step 
sizes. 
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The A/D linearity is dramatically improved using the above algorithm. 
However, the performance of the 12 bit A/D limits the overall circuit’s 
Stability and accuracy. Temperature and aging affect the performance 
of the 12 bit A/D converter. This can result in gain and offset errors, lb 
compensate for theas errors, the 360B measures two reference voltages 
as part of the calibration <^de. These two voltages provide information 
that allows for software correction of the gain and offset errors. 
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5"8 AS 10 MHz REFERENCE The A5 10 MHz Kefereiice PCB (Figure 5-7) generates the s^nstem 

PCB CIRCUIT reference signal. The 10 MHz reference signal can come from either of 

DESCRIPTION two sotjrces; 

□ The EXT 1 0 MHz REF connector on the rear panel. This input is 
for using an external reference source. 

O The internal 10 MHz crystal oscillator in the 360B VNA. 

The presence detector monitors the EXT 10 MHz input. When the 
presence detector detects an external input signal, it sets a bit that 
informs the I/O processor of the external signal. It ateo switches the 
input to the EXT 10 MHz input. 

Regardless of the source, the 10 MHz sine wave then passes through a 
Schmidt trigger converting it to a square wave signal. 

The signal branches to two places, as shw>wn below: 

□ PCBs that require the 10 MHz reference signal. These include: 
Al, A2, A3, A6, A7, AS, A9, and AlO. 

□ 12 MHz lowpass hlter. This circuit filters the 10 MHbs ^uare-vraive 
signal to a sine wave by removing the harmonics. The sinusoidal 
signal is ttien available on the rear panel 10MHz OUT connector. 

The level detectors are ANDed together to provide the I/O processor 
with a 10 MHz OK status bit. 
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5~9 A6 SOURCE LOCK PCB The A6 Source Lock PCB (Figure 5^) provides source lock control Its 

CfRCUiT DE^RIPTION purpose is to phase-loek the source to the desired frequency and phase. 

A 10 MHz reference signal is divided to 1 MHz by a divide-by-10 cir- 
cuit. This signal is phase-compared with a 1 MHz sdgnal from a 9 MHz 
internal VCO that has been divided by nine. If the signals are in 
phase, the lock detect circuit sets a bit that rela^ this fact to the I/O 
processor. 

The 9 MHz signal is also divided by 4. This results in a 2.25 MHz sig- 
nal. Two phases — zero and ninety degree — of this 2.26 MHz square- 
wave signal are then supplied to the phase-detect and lock-detect 
mixers. 

The source-lock input is supplied to both of these mixers. The result of 
mixing produces the sums and differences of the signals. The sums, 
harmonics, and fundamentol frequencies are filtered out of the lock 
detect mix^’s output using a 3 MHz lowpass filter. When toe fi^quen- 
cies are both 2.25 MHz, the difference is 0 Hz, or dc. The magnitude of 
the dc is proportional to the phase difference betw^n toe signal. 

Depending on the polarity input fium the I/O Processor, the dc is then 
eith®* inverted or not inverted. This level is then compared with a 
threshold voltage (VTh). If the level is greater than the threshold volt- 
age* the output disables the search osciliator and signals toe I/O proces' 
sor that the sweeper is phase-locked. If the level is not equal to the 
threshold voltage, the search osdliator will increase or decrease the 
level resulting in a change in the FM phase lock level provided to the 
sweeper. This will change toe output signal frequency. This process 
repeats itself until the sweeper locks to the correct frequency and 
phase. 
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A7 SYNC DET “A" PCB 360B VNA 

CIRCUIT DESCRIPTION INFORMATION 



5-10 A7 SYNC DET •‘A" PCB Olie A7 Sync Det *A” PCB is a synclironous detector circuit. The I/O 

ClBCUfT DESCRIPTION processor sends a phase b 3 d» to the divide>by-120 circuit (h- 120). This 

byto addresses two look up tables. One produces the sine of the num- 
ber jfrom the divider. The other produces the cosine of the number from 
the counter. 

Two multiplying D/A converters convert the outputs of the sine and 
cosine look-up ROMS to analog form. The multiplying D/A performs 
two functions — converting the digital signals to analog and producing 
sums ami differences of the 83 1/3 kHz signals. 

Since the frequencies of the converted signals and the input from the 
IF are both 83 1/3 kHz, the sum is 166.66 kHz and the difference is 
0 Hz, or dc. The harmonics are filtered out with 100 kHz lowpass fil- 
ters. 

The outputs of the filters repre^nt the sine and cosine functions and 
contain a dc element that is proportional to the m^nitude and phase 
of the signals.These dc signals are then filtered out by the selection of 
the various bandpass filters (10 kHz, 1 kHz, and 100 Hz). 

The outputs are buffered and applied to a sample-and-hold circuit. The 
output of the sample and hdd circuit represents the magnitude of the 
IF signal*s real and imaginary components. 
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Figure 5-9. A7 Sync Det PCB Block Diagram 
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5-11 A8 SYNC DET “B” PCB The A8 Sync Det PCB (Figure 5-10) is a synchronous detector cir- 
CfRCUIT DESCRiPTiCH^ cuit The I/O processor sends a phase byte to the divide-by-120 counter 

(-^120). This byte addiesses two look up tables* One produces the sine 
of the number from the divider. The other produces the cosine of the 
number from the coimter. Two multiplying D/A converters «>nvert the 
outputs of the sine and cosine look-up ROMS to analog form. The multi- 
plying A/D performs two functions, which are converting the digital sig- 
nals to analog form and producing sums and differences of the 83 1/3 
kHz signals. 

Since the frequencies of the converted signals and the input from the 
IF are Iwth 83 1/3 klfe, the sum is 166.66 kHz and the difference is 
0 Hz, or dc. The harmonics are filtered out with 100 kHz lowpass fil- 
ters. 

The outputs of the filters represent the sine and cosine functions and 
contain a dc element that is proportional to the magnitude and phase 
of the signals. The dc signals are then filtered out by the selection of 
the various bandpass filters (10 kHz, 1 kHz, and 100 Hz), 

The outputs are buffered and applied to a sample- and-hold circuit. The 
output of this circuit represents the magnitude of the IF sisal's real 
and imaginary components. 
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Figure 5-10. A8 Sync Bet PCB Ehck Diagram 
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5-12 AB SYNC DET PCB The A9 Sync Dat "R" FCB (Figure 5-11) is a synchronous detector cir- 

CfRCUfT DESCRIPTION cmt. The I/O processor sends a phase byte to the divide-by-120 counter 

(■i-120). This hyi^ addresses two look up tables. One produces the sine 
of the number from the divider The other produces the cosine of the 
number from the ojimter. 

Two multipljdng D/A converters convert the outputs of the sine and 
cosine look-up ROMS to analc^ form. The multiplying A/D performs 
two functions, which are converting the digital signals to analog form 
and producing sums and differences of the 83 1/3 kHz signals. Since 
the frequencies of the converted signak and the input from the IF are 
both S3 1/3 kHz, the sum is 166.66 kHz and the difference is 0 Hz, or 
dc. 

The harmonics are filtered out with 100 kHz lowps^s filters. The out- 
puts of the filters represent the sine and cosine fiinrfions and contain a 
dc element that is pioportional to the magnitude and phase of the sig- 
nals. Th^ are then filtered out by the selection of the various 
bandpass filteis (10 kHz, 1 IdHz, and 100 Hz). 

The outputs are buffei^d and appli^ to a sample and hold circuit The 
output of the sample and hold circuit represents the magnitude of the 
EF signal’s real and imaginary components. 
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Figure 5-11, A9 Sync Det "J?" PCB Block DUtgram 
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5-15 A10 PS/IF PCB The AlO PS/IF PCB (Figure 5-12) is the external digital confrol board, 

CfRCUrr DESCRIPTION This board has many functions including: 

□ Power supply synchronization 

□ IF synchronization 

D Pulse catching of external digital control pufees 

□ Serial number identification 

O ±10V external voltage generation 

The power supply synchronization ronsists of two dicuits. A divide-by- 
45 divider reduces the 10 MHz reference signal to the necessary 
222 kHz signal requirod for power supply synchronization. A presence 
detector circuit informs the I/O processor that tiie 222 kHz signal is 
present. 

Similarly, the IF synchronization c<ki gists of two circuitB. Adivide-by- 
120 divider roduces the 10 MHz reference signal frequency to the neces- 
sary 83 1/3 kHz required for synchronization. A presence detector in- 
forms the I/O pr<K^ssor of the presence of this signal. 

The pulse catching circuit j^forms three basic functions. It convert 
any external input pulses to the atolute value of the input pulse. This 
means that regardless of the polarity of the pulse it will he converted 
to the proper polarity by the absolute value (ABS) circuit. 

A Schmitt trigger cleans up the edges of this pulse. The pulse catching 
circuit stores the pulse until tihe I/O processor has time to road it. After 
the pulse is road, the microprocessor tells the I/O processor if more 
than one pulse has b^n received since the I/O processor last read the 
output of the catching circuit. This eliminates the need for synchroniza- 
tion between the external pulse ^nerator and the FO processor. Addi- 
tionally it frees the I/O processor from having to constantly poll the ex- 
ternal pulse input. 

The mainframe serial number ID is factory set amd addresses a num- 
ber that is unique to each instrument. It is important to note that the 
switch bank should never be changed or application programs designed 
for operation on the specific unit will not fiinction. 

The ±10 volt output to the roar panel is provided for an analc^ output 
to the VNA. Thds voltage level is derived from a 12-bit D/A converter 
that converts a digital word from the I/O processor into the desired volt- 
age level out 
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POWER SUPPLY 
INJECTION LOCK TO A14 

IF SYNC 

TO A3, A7, A8, A9 
PROCESSOR 



PROCESSOR 



EXT DIG 




Figure 5-12. AlO RS. jlK PCB Block Diagram 
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5-14 All I/O PROCESSOfI The All I/O Pix>cessor PCB (Figure 5-13) controls the operation of the 

PCB CIRCUIT signal source and plotter through a dedicated GPIB interface bus. It 

DESCRIPTION controls the test set tlm>ugh a dedicated digital bus. This processor 

also controls all analog circuits and process^ and corrects tiie data 
from the A/D converter. 

The I/O processor is an 8088 micropiocessor based S 3 ^tem. It has 
128 K bytes of on-board RAM. A UPD7210C GPIB bus controller IC 
controls the talker, listener, and controller functions of the GPIB, This 
IC combined with two bus transceiver ICs perform the necessary hand- 
shaking and interface to the GPIB bus. Two FIFOs interface to the A13 
PCB processor. One FIFO is responsible for storing data to be read 
from the A13 PCB, the other stores data that is to be sent to the A13 
PCB. In addition to the 128 Kbytes of on-board RAM, 192 K bytes of 
RAM is dedicated as graphics memory. A UPD7220ADC graphics 
processor controls the interface to the CRT. AH inpute and outputs to 
the I/O processor are buffered, this includes interface to the foUowing: 

□ Pixel Data to the CRT 

□ A12Data 

□ Mainframe Bata 

□ Test Set Control 

□ 16 Kbytes of EHtOM for internal self-test and booting 



All I/O PROCESSOR PCB 
CIRCUIT DESCRIPTION 
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Figure 5 * 15 . All I/O Processor PCB Block Diagram 
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5 " 15 A12 MAIN 2 The A12 Main 2 Processor PCB (Pigiire 5-14) is the human interface 

PROCESSOR PCB processor. It is one of three microprocessor based circuits. The human 

CfRCUfT DESCRiPRON interfsuje processor controls the interaction with the front panel, the ex- 
ternal GPIB bus, and the parallel printer. Additionally it gives com- 
mands to the graphics control processor to create the various display 
functions. 

The heart of the circuit is an 8088 microprocessor chip. An 8087 
numeric coprocessor complements the 8088 and performs the numeri- 
cal calculations. This greatly improve speed and fre^ the 8088 for 
other tasks. 

The 8088 addresses 1024 K (1 M byte) of volatile EAM and 32 K of bat- 
tery-backed nonvolatile HAM. The interface to the GPIB is handled 
through a UPD 72 IOC dedicated GPIB controller. 

An 8254 programmable timer generates interrupts on a 10-second in- 
terval. This allows for update of a rounter for real-time clock emula- 
tion. The read and write FIFOs carry infoimation l^tween the proces- 
sors on the All, A12, and A13 PCBs. 

Data can also be transferred to and from the All PCB (I/O l^cessor) 
using a buffer. 

16 K bytes of EPBOM are provided for self-test and boot-up. 
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360B VNA A12 MAIN 2 PROCESSOR PCB 

INFORMATION CIRCUIT DESCRIPTION 





A12 DATA TO A1 1 PCB A13 PCB DATA 



Figure 5-14. A12 Main 2 Proces^r PCB Block Diagram 














A13 MAIN 1 PROCESSOR PCB 360B VNA 

CIRCUIT DESCRIPTION INFORMATION 



5 - 1 6 A13 MAIN 1 The AIB Main 1 Processor PCB (Figure 5-16) is the vector processor. It 

PROCESSOR PCB is also called the Main #1 processor. The vector processor process 

CIRCUIT DESCRIPTION data received from the I/O pror^sor via the FITO registers. This in- 

dudes ttie ratloing of the transmission/reflection variables to calculate 
the S-parameters and the necessary error correction and accursujy en- 
hancements. 

The Main #1 Processor has an 8088 micropiocessor that works in con- 
junction with an 8087 numeric co-processor. An MC3201 floppy disk 
controller chip interfaces to the 3.5 inch floppy disk drive, llie system 
has 612K of internal RAM. An 8259A generates interrupts for the disk 
drive and timer. 16 K bytes of EPROM are provided for self-test and 
boot-up. lime domain hardware (DSP and 32 K b 3 de of static RAM) are 
also on this PCB. 
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360B VNA A13 MAIN 1 PROCESSOR PCB 

INFORMATION CIRCUIT DESCRIPTION 




A13DATATO A11 PCB 



ANDA12PCB 



Fi^urv 5-1$. A13 Main 1 Processor PCB Block Diagram 














AM POWER SUPPLY CONTROL PCB 360B VNA 

CIRCUIT DESCRIPTION INFORMATION 



5““17 A1 4 POWER SUPPLY The A14 Power Supply Control PCB (Figure 5-16) control the power 
CONTROL PCB supply. It has the following functions: 

cmcurr oescription 

O Controlling the r^ulation of the switching power supply 

□ Over-voltage protection 

□ Over-temperature pixitection 

□ Over-current Protection 

D line voltage level dotation 

□ Level translation for the vMeo monitor 

The controlling element is the pulse width modulator (FWM). The duty- 
cycle of its output pulse directly controls output voltage. It has two out- 
puts that drive the power FETs on the A15 PCB. It has four inputs: 

O 111 kHz reference s^nal. This signal is derived from tiie 222 kHz 
signal. A ^2 circuit divides this signal in half. 

□ Shut Down. Hiis input teUs tiie FWM to shutdown the power 
supply Three levdis are OR^ed ti^ether to produce this output 
They are the over-temperature, overvoltage, and regulation- 
detect- If any of these levdis are high the shutdown levdL will be 
HIGH. 

□ +18VDC. This voltage starts the PWM. The 18V level comes frem 
the rectified 18VAC winding of the 60 Hz trai^formen It provides 
the FWM with the necessary startup voltage until the IBV dc out- 
put voltoge stabilizes. The 18 Vac signal from the 60 Hz input 
transfcHrmer is also sensed by the Hi-Low Line Detector. THs 
sends data to the I/O processor indic^tii^ the condition of the ac 
line voltage. 

□ V Control. This input controls the duty cycle of the PWM. The 
duty cycle of the PWM controls the on and off time of the power 
FET^ on the A15 PCB. This controls the output voltage of the 
power supply regulator. 

The loop amplifier h^ a 5.8 Vdc reference voltage on the non-inverting 
input. The operational amplifier changes the output such that the volt- 
age on the inverting input matches that on the non-inverting input. 
This changes the input to the voltage-control pin of tire PWM. The volt- 
age change causes a change in the PWM output duty-cycle. The duty- 
cycle change results in a change of the regidated output voltoge. 
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360B VNA 
INFORMATION 



A14 POWER SUPPLY CONTROL PCB 
CIRCUIT DESCRIPTION 
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Figure 5-15. A 14 Power Supply Comrm FC8 Bhdk Diogrcm 
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A15 POWER SUPPLY CONVERTER PCB 360B VNA 

aRCUIT DESCRIPTION INFORMATION 



A15 fH)WER SUPPLY The A15 Power Supply Converter PCB (Figure 5-17) is a dc-t»-dc con- 
CONVERTER PCS verter that <x>nverts ±165V from the A18 PCB to a variety of filtei^d dc 

CIRCUfl DESCRfPTfON voltage levels. These filtered voltages are then regulated on the PCBs 

that use them. 

Two power MOSFETs drive the primaty of transformer Tl. They are 
biased vdth a ±165V dc voltage. This gives adequate drive voltage to 
drive the primaiy of the transformer. The pulse-width modulate sig- 
nals from the A14 PCB tirm the power MOSFETs on and off. 

The seojndary circuits are typical power supply rectifier and filter cir- 
cuits. Each of them use the appropriate taps off the seoondaiy of Tl. 

The drive signals to the power MOSFElb are appraximately 111 kKz. 
This produces very high frequency, easily filtered ripple signals. 

A thermistor is physfcally mounted on the heat sink of the power 
MOSFETS. This provides feedback to tiie over-temfwratune detector dr- 
cuit on the A14 PCB. The over-temperature detector shuts the power 
supply down when the temperature crosses a pre-defined threshold. 

The PWM on A14 PCB performs the shutdown of the signals driving 
the power MOSFETs. The functional block diagram iUustrates the 
waveforms at various points in the circuit. 
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A16 TEST SET I/O PCS 360B VNA 

CIRCUIT DESCRIPTION INFORMATION 



5-19 A16 TEST SET eOPCB 

CmCUIT DESCRIPTION 

The voltage values sxe +8V, ±18V, and ±27V. Additionally the A 16 PCB 
generates a timing strobe that synchrontses activities between the test 
set and the analyzer mainframe. 

This PCB also monitors the voltage levels of the dc power. These cir- 
cuits are called power detect circuits. 



The A16 Itest Set VO PCB (Figure 5-18) provides fused dc voltages to 
the test set. The A18 PCB supplies the raw dc voltages to the A16 PCB. 



5-20 A17 SYSHEM The A17System Motherboard PCB acts as a conduit between all of the 

MOTHERBOARD PCB other PCBs in the system. Additionally it has circuitry that ensures 
CIRCUIT DESCRIPTION the proper power-up sequence of the 3.6 inch diskette drive. 
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360B VNA A16 TEST SET I/O PCB 

INFORMATION CIRCUIT DESCRIPTION 




Figure 5-18. A16 7k$t Set I/O PCB Block Diagram 
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A18 POWER SUPPLY MOTHEEIBOARD PCB 360B VNA 

CIRCUIT DESCRIPTION INFORMATION 



5^2 1 AW POWER SUPPLY The AX8 Power Supply Motherboard PCB (Figure 5- 19) the following 

MOTHERBOARD PCB functions: 

CmCUfT DE^RfPTiON 

□ Provides power supply bus and connectors for tlie power supply 
PCBs. 

D Contains the rectifiers and filters for the ±165 Vdc that bia^s 
the power MOSFETs on the A15 PCB. 

□ Provides the interface to the rear-panel line fuse. 

O Provide interface to the rear-panel 110/220V line voltage selector. 
D Provides the step-down 18V start-up transformer. 

D Provides EMI filtering. 

□ Regulates the monitor voltage from the A15 PC. 
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360B VNA A18 POWER SUPPLY MOTHERBOARD PCB 

INFORMATION CIRCUIT DESCRIPTION 
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Figure 5-t9<. AlSPower Supply Motherboard PCB Bloc^ Diagram 








A19 FRONT PANEL, MAIN, PCB 
CIRCUIT DESCRIPTION 



360B VNA 
INFORMATION 



A19 FRONT PANEL, 
MAIN, PCB CIRCUIT 
DESCRIPTION 



The A19 Promt Panel, Main, PCB (Figure 5-20) is the main front panel 
circuit board. It contains the switch matrix of aU front panel switches. 
It also has the front panel LEDs mounted on it, as well as the digital 
front panel knob. 



The information coming to ard from the front panel int^awies to the 
A20 PCB. 



^-4d 
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360B VNA 
INFORMATION 



A19 FRONT PANEL, MAIN, PCS 
CIRCUIT DESCRIPTION 




Figure 5-2Q, A19 Front Panel, Main, PCB Block Diagram 
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A20 FRONT PANEL CONTROL PCB 
CIRCUIT DESCRIPTION 



360BVNA 

INFORMATION 



5‘23 A20 FRONT PANEL 
CONTROL PCB 
aRcun- DESCR/pnoN 

Additioi^y it contains tibe nece^ary drivers and buffers for the 
beeper 3ts well as all of the liront-panei LEDs. 

An Intel 8279 acte as a key-scan decoder to decode the front-panel 
switches. 



A20 Pmnt Panel Control PCB (Figure 6-21) is the digital fc>nt-panel 
control board- It contains aB of the decode l<^c and key-scan drcuitry 
for the firont panel switches and the digital rotary knob. 
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360B VNA 
INFORMATION 



A20 FRONT PANEL CONTROL PCB 
CIRCUTT DESCRIPTION 
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Figure $•21. A20 Front Panel Control PCB Block Diagram 
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360BVNA 

INFORMATION 



REMOVE AND REPLACE 

COVERS 



5"24 REMOVE AND This paragmph provides instructions for removing top, bottom, and 

REPLACE COVERS side covers. Tb r^lace covers, reverse the removal process. 

Procedure Ibp and Bottom Covers 

Step 1. On rear panel, loosen screws and remove 
the feet from the four comers. 

Step 2, Slide the top and bottom covers toward 
the rear and remove. 

Side Covers 

Step 1, Remove top and bottom covers. 

Step 2. Gr^p rack-slide handle at front, and slide 
side panels to the rear and remove. 






REMOVE AND REPLACE 
PRINTED CIRCUIT BOARDS 



360B VNA 
INFORMATION 



5-25 REMOVE AND This paragraph provides instructions for removktg and replacing 

REPLACE PRINTED printed circuit Iwaids (PCBs). To replace PCBs, reverse the removal 

CIRCUIT BOARDS process. Refer to F%ure 5-1, on page 5-6, for PCB locations. 

Freliminmy Remove top cover (paragraph 5-24). 

Procure Al thru AlO PCBs 





Step 1. 


Remove RF cables by pulling straight> 
away. 




Sti^ 2. 


Loosen the top-mounted, phiUips-head 
retaining screws. 




Step 3. 


Grasp handle and pull PCB up and out of 
card cage. 


CAUTION 






AH of the PCBs contain static- 
sensitive components. Refer to 
Figure 1-2, page 1-10, for 
precautionary instructions. 
Failure to follow these instruc- 
tions may result in damage to 
the PCB. 


All thru A13, and A21 PCBs 

St^ 1. Slide retaining clasp on each of eight 
cove*latces toward center and remove 
cover. 

Step 2. lift up on edge tate and remove FUB 
from motherboard connector. 



A14PCB 

Step 1. Unsnap retaining clip on A14P2 housing 
and disconnect ribbon cable a>nnector. 

St^ 2. Lift up on edge tabs and remove PCB 
from motherboard connector. 

A15PCB 

Step 1. Remove 10 screws, lock washers, and flat- 
washer, and remove cover. 

St^ 2. Lift up on edge tal^ and remove PCB 
from motherboard connector. 

A16 PCB 

lift up on edge t^\m and remove PCB from mother- 

b<^d connector. 
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360B VNA 
INFORMATION 



REMOVE AND REPLACE 
FRONT PANEL AND DISK DRIVE ASSEMBLY 



5~!2l 6 REMOVE AND This paragraph pn>'rides instructions for removing and replacing the 

REPLACE FRONT front panel and disk drive as^mbly. Tb replace the assembly, reverse 

PANEL AND DISK the removal process. 

DRIVEASSEMBLY 

Preliminmy Remove top, bottom, and side covers (paragraph 5- 

24). 

I¥oceditf^ Step 1, Remove four screws (1), flat washers (2), 

and lockwashers (3) from right side. 

Step 2. Remove two screws (4), flat washers (5), 
and lockwashers (6) from left side. 

Step 3. Remove three screws (7) from the inside 
of top casting (not shown). 

Step 4. Remove two screws (8) from the inside of 
the bottom casting. 

Step 5. Slide the front panel out from the front. 



$ 4 




2 PLCS. 
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REMOVE AND REPLACE 
COLOR DISPLAY VGA ASSEMBLY 



360B VNA 
INFORMATION 



5*27 REMOVEAND 

REPLACE COLOR 
DISPLAY VGA 
ASSEMBLY 



This paragraph provides instructions for removing and replacing the 
color display VGA a^mbly. Ib replace the assembly reverse the 
removal proce^. 

Preliminary Remove top, bottom, and side covers (paragraph 5- 
24), 

Procedure Step 1. Remove the followii^ connectors from the 

color display hoiising and PCB mounted 
on its rear. 

□ 3 ea ribbon cable connectors from PCB. 

□ 1 ea 4-pin molex connector from right 
side of housing. 

□ 1 ea 2"pin molex connector from left 
side of housing. 

□ 1 ea line-power plug fh>m housing. 

NOTE 

Loosing the tfrmmbscrews and pulling 
the PCB away from the housing will 
facilitate removing the cables. 

Step 2, Remove four bolts from the underside of 
the chs^sis. 



Step 3. Lift the <^r display housing out through 
the top of the analyzer. 

NOTE 

You do not have to remove the front 
panel 
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Chapter 6 
36XXA Test Sets, 
General Information 



6-1 INTRODUCTION 

6-2 REPLACEABLE 
SUBASSEMBLIES 



This chapter provides general information for the test sets. It also in- 
cludes remove and replace procedure for test set assembEes. 



WILTRON maintains a module exchange program for selected signal 
source modxiles. If a maifimction occurs in one of these modules, it can 
be exchanged. Upon request and typically within 24 hours, WILTRON 
or an Aniitsu/Wntron Service Center wiU ship an exchange module. 
The customer has 30 days in which to return the defective item. All ex- 
change parts are warranted for 90 days from the date of shipment or 
for the balance of the original-part warranty — whichever is lon^, 

A listing of exchangeable subassemblies is provided in Chapter 1, 
Ikble 1-2. 
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CIRCUIT DESCRIPTION 



36XXA TEST SETS 
GENERAL INFORMATION 



6“3 OVBRAUL CIFH)(JiT An overall functional description of the test set is given below. This 

DESCRIPTION description is organized into a general description of the test set and 

operation of the test set within the system. 

Genercd The test set contains the measurement wmponents 

for the 360B VNA system. The test set, under direct 
control of the VNA, performs tiie following: 

D Stimulus signal routing from the signal source 
to a device-under-test (DUT) through one of the 
test ports (Port 1 or Port 2). 

□ Signal separation and down conversion of the 
incident, reflected, and transmitted signals at 
Ports 1 and 2 into four IF signals (Test A, Refer- 
ence A, Test B, and Reference B). 

□ Anaplificationofthe IF signals. 

There are b^t sets available tiiat allow vector meas- 
urements for different applications. The test set 
types include active and passive device test sets with 
automatic signal revelling, frequency conversion 
test sets, and a millimeter-wave test set. Most test 
set types indude multiple models covering differing 
frequency ranges from 10 MHz to 60 GHz. The mil- 
Umeter-wave test set provides frequency coverage 
from 33 to 110 GHz in four waveguide bands (Q, U, 
V,andW). 

System During a typical measurement, the microwave sig- 

Operotion nal source, under direct control of the VNA, outputs 
an RF signal to the test set to provide stimulus to 
the DOT. The system signal source is phase-locked 
with the VNAs internal 10 MHz crystal {^dilator. 

An external 10 MHz frequency standard may be sub- 
stituted for the system^s internal 10 MHz oscillator 
for maximum attainable frequency accuracy. 

In the test set, the stimulus signal m sent to the 
DOT through one of the test set test ports (Port 1 or 
Port 2). When there is any impedance mismatch be- 
tween the test port and the DUT input port, some of 
the signal incident at the DUT input port is refl^ected 
back to the test set and some travels into the DUT. 

In the case of two port DUTfe — those having an 
input and output port — tiie portion of the stimulus 
signal that travels through the DOT goes to the 
second test port for measurement. 
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OVERALL 
CIRCUIT DESCRIPTION 



36XXA TEST SETS 
GENERAL INFORMATION 



In addition to stimulus-signal routing from the sig- 
nal source to the DUT, the test set also serves as the 
firont end of the VNA receiver. 

Within the test set there are signal separation and 
down conversion devices that separate and down con- 
vert the incident^ reflected, and transmitted signals 
at Port 1 and Port 2 into four distinct intermediate 
frequency (IF) signals. The incident signals are fed 
to Reference Channels A and B and the reflected or 
transmitted signals are fed to Ihst Channels A and 
B. 

Heterodyne frequency conversion is used to improve 
upon the inherent limitations in broadband diodte 
detectors. It also provides significant improvement 
m d^amic range, harmonic rejection, and sen- 
sitivity. 

Eadi of the four IP signals carries embedded mag- 
nitude and phase information relative to a reference 
signal. Down conversion dc^ not afreet the mag- 
nitude and phase relationship, only the frequency is 
changed. The IF s%nals go to selection switches in 
the test set. These switches determine the following: 

□ Which signals are sent to the test set IP 
amplifiers and then on to the synchronous 
detectors of the VNA. 

□ Which reference signal will be used for phase- 
locking the system signal source. 

The VNA source lock circuitry compares the selected 
reference signal frequency and phase to that of a sig- 
nal derived from the 10 MHz aystal oscillator in the 
VNA- If the system is not properly phase-locked, a 
correction voltage is generated that drives the 
FM 0 LCXIK input to the system signal source. This 
signal forces the sotarce to lock to the correct frequen- 
cy ardi phase. 

Additional signal processing is implemented within 
the VNA. The magnitude and phase information em- 
bedded on the analog IF signals is first detected; 
then it is converted to digital data. 

The VNA processors — controlled by firmware 
coupled with downloadable software — manipulate 
this d%ital data according to theoretical modelling 
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CIRCUITDESCRIPTION 



3S1CKA TEST SETS 
GENERAL INFORMATION 



techniques. Short-term system errors are normal- 
ized and digital compensation is generated and ap- 
plied, The resultant S-parameter data that 
characterizes the DUT is then 

O presented on the VNA color display, 

O output to a printer or plotter^ or 

D routed to the rear panel (external) GPIB inter- 
face. 
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TEST SET SIGNAL 
DESCRIPTION 



36XXA TEST SETS 
GENERAL INFORMATION 



6“4 TBST SBT SfGNAL AH test sets xise the same signal designations. The following is a 

DBSCBlPTfONS description of the test set signals, their derivation, and their relation- 

ships. To aid undei^anding, use the overall block diagram for your 
model of test set — figures 7-3 or 7-4 (in Chapter 7), Figure 8-1 (in 
Chapter 8), or Figure 0-2 (in Chapter 0) — while reading the following 
discussion. 

The test sets have two front panel ports that are us^ for connection to 
the DUT. They are designate Port 1 and Port 2, When ttie DUT 
stimulus signal originates at Port 1, an LED next to that port lights. 
This indicates a measurement in \h& forward direction. When the DUT 
stimulus signal originates at Port 2, an LED n^t to that port lighte. 
Conversely, this indicates a measurement in the reverse direction. 

The ¥NA<^ntrolled switching of the stimulus signal between Ports 1 
and 2 eliminates the need to physically reverse the DUT during the 
measurement process. This VNA system feature is referred to m fully- 
reversing, 

V^thin the test sets, signal seim^ation and down conversion of the inci- 
dent, reflected, and transmitted signals at Porto 1 and 2 resulto in four 
IF signals. They are defined as: 

□ Ra (Reference, Channel A) - this signal contains information 
about the stimulus signal in the forward direction (incident sig- 
nal) fi^m Port 1 to the DUT. 

O Ta (Test, Channel A) - in the forward measurement mode, this 
signal contains information about the reflected signal from the 
DUT back to Port 1. In the reverse measurement mode, this sig- 
nal rentaii^ inf ormation about the transmitted signal firem the 
DUT to PORT I. 

O Rb (Reference, Channel B) - this signal contains information 
about the stimulus s%nal in the reverse direction (incident sig- 
nal) from Port 2 to the DUT. 

□ Tb (Tbst, Channel B) - in the forward measurement mode, this 
signal contains information about the transmitted signal from 
the DUT to Port 2, In the reverse measurement mode, this signal 
contains information about the reflected signal from the BUT 
back to Port 2. 

The four IF signals maintain these channel definitions as they are 
down-converted to the serend IF while passing through the Akr and 
AlOT Buffer Amplifiers. Before processing by the AIT, A2T, and AST IF 
Amplifiers, the desired relationship of Channels A, B, and R is estab- 
lished by the selection switches in the A24T Source Lock/Reference 
Select assembly, as is the choire of source lock signal. 
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3oXXA itSl St lb 

GENERAL INFORMATION 



The VNA*s display menus sure designed for use with all VNA test set 
models. Therefore, to accommodate those test sets that do not contain 
front-end signal separation devices, signal paths are designated by the 
names used in the definitions of multi-port devices. The VNA menus 
for test ports are: 

□ ai ” normally equivalent to Ra (depending on the configuration 
selected via menu control) 

□ a2 - normally equivalent to Rb (depending on the configuration 
selected via menu control) 

□ bi “ normally equivalent to Ta (depending on the configuration 
selected via menu control) 

□ b 2 ~ equivalent to Tb. 

The VNA system mathematically compares the relative magnitude and 
phase changes between the reference and test channels to derive the 
S-parameters used to characterize a DUT. Table 6-1 shows the relation- 
ship betv^^en the multi-|K>rt ctevice definitbns and the VNA system 
measurement channels in deriving the S-parameters. (Do not confuse 
the four measurement channels with the four display channels, CHI 
thru CH4, selected by the push buttons at the right of the VNA display.) 



Ibble 6-1. S-pammeter Definitions 
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36XXA TEST SETS REMOVE AND REPLACE 

GENERAL INFORMATION PROCEDURES 



6^5 REMOVE AND REPLACE 
PROCEDURES 



€•^6 REMOVE AND REPLACE 
COVERS 



Step 1. On rear panel, loosen sa*ews and remove 
the feet from the four corners. 

Step 2. Slide the top and bottom covers toward 
the rear and remove. 

Side Covers 



Procedures for removing and replacing subassemblies listed in Table 1- 
2 are provide in subsequent paragraphs. 

This paragraph provides instructions for removing t<^, bottom, and 
side covers. To replace covers, reverse the removal prcx^^s. 

Procedure Tbp amd Bottom Covers 



Step 1. Bemove top and bottom covers. 

Step 2. Grasp rack^lide handle at front, and slide 
side panels to the rear and remove. 
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REMOVE AND REPLACE 
AIT THRU AST PCBS 



36XXA TEST SETS 
GENERAL INFORMATION 



6~7 REMOVE AND REPLACE 
AIT THRU AST PCBS 



CAUTION 

All of the referenced PCBs con- 
tain statiosei^tive com- 
ponents, Refer to Figure 1-2, 
page 1-10, for precautionary 
instructions. Failure to follow 
these instructions may result 
in damage to the PCB. 



This paragraph describes how to remove tlie AIT thru AST PCBs. The 
AIT thru A4T procedures are applicable for all models; the AST proce- 
dure applies to all except 3635B. To replace PCBs, reverse the removal 
process. 



NOTE 

Refer to Figures 7-1, 7-2, 8-2, or 9-3 (as applicable) for com- 
ponent locations. 



Preliminary 


Remove 


all four s;^tem covers (paragraph 6-6). 


Procedure 


Step 1, 


Loosen connector and remove attached 
coaxial cables. 




St€^ 2. 


Itemove 14 screws and lockwashere from 
outer edges of cover plate. 




Step 3, 


Tug on cover plate handle to lift PCB 
straight up and out. 



NOTE 

After replacing cables, torque con- 
nectors to 8 inch-pounds. 
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36XXA TEST SETS 
GENERAL INFORMATION 



REMOVE AND REPLACE 
A5TPCB (3635B) 



6^8 REMOVE AND REPLACE This paragraph describes how to remove the AST Power Distribution 

AST PCS (363SB) PCB on Model 3635B. lb replace PCB, reverse the removal process. 

NOTE 

Refer to Figure 9-3 for PCB location. 

Preliminary Remove the top cover (paragraph 6-6). 

Procedure Step 1. Disconnect the three cable assemblies con- 
nects to Jl, J2, and J3. 

St^ % j^move 6 screws and pull PCB straight 
up and out. 

NOTE 

• These screws are accessible 
through the bottom of the instru- 
tnent — through holes in the 
A23T Motherboard. 

• After replacing cables, torque 
connectors to 8 inch-pounds. 



CAUTION 

All of the referenced PCBs (X)n- 
tain static-sensitive com- 
ponents. Refer to Figure 1-2, 
page 1-10, for precautionary 
instructions. Failure to follow 
these instructions may result 
in damage to the PCB, 
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REMOVE AND REPLACE 
A6TPCB 



36XXA TEST SETS 
GENERAL INFORMATION 



6-9 REMOVE Am REPLACE 
A6TPCB 



CAUTION 

The referenced PCB contains 
static-Msitive comfKJnents. 
Refer to Figure page 1-10, 
for precautionary instructions. 
Failure to follow these instruc- 
tions may result in damage to 
the PCB. 



6-10 REMOVE AND 

REPLACE ATT OR A27T 
PCB 



This paragraph descril^s how to remove the AST Power Distribution 
PCB. lb replace PCB, reverse the removal process. 

NOTE 

Refer to Figures 7-1, 7-2, 8-2, or 9-3 (as applicable) for com- 
ponent locations. 

Preliminary Remove the top mv&r (paragraph S-6). 

Procedure Step 1. Loosen thumbscrew, located in the middle- 

top of the PCB, by turning it comiterclock- 
wise. 

Step 2. lift up on the the two edge tabs and pull 
PCB straight up and out. 



This pair^aph describe how to remove the ATT Attenuator Driver 
PCB or A27T Amplifier Switch/Driver PCB on Model 362XA test sets. 
To replaoe reverse the removal process. 

NOTE 

Refer to Figures 7-1 or 7-2 (as applicable) for component 
locations. 

Preliminary Remove the top cover (paragraph 6-6). 

Procedure Step 1 . Loosen thumbscrew, locate in the middle- 

top of the PCB, by turning it €«unterclock- 
wise. 

Step 2, Lift up on the the two edge tabs and pull 
PCB straight up and out. 
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36XXA TEST SETS REMOVE AND REPLACE 

GENERAL INFORMATION COMPENSATION CABLE ASSEMBUES 



6-11 REMOVE AND This paragraph describes how to remove tiie compensation cable as- 

REPLACE semby on the Model 3610A. Ib replace this assembly, reverse the 

COMPENSATiON removal process. 

CABLE ASSEMBUES 

NOTE 

Refer to Figure 7-1 for assembly location. 



Preliminary 

Procedure 



Ikmov^ the top cover (paragraph 6-6). 

Step 1, Loosen four connectors, as described 
below: 

□ A14J2, connected to J2 on coupler. 

□ A11J2, connected to J2 on Sampler A. 

□ A17J1, connected to rear panel. 

□ A13J4, connected to transfer switch. 

2. Remove two screws, lockwashers, and flat 
washers and standoffs on either side of 
cable assembEes. 

Step 3. Lift the two semi-rigid cables up and out. 

NOTE 

After replacing cables, torque con- 
nectors to 8 inch-pounds. 
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REMOVE AND REPLA.CE A20T THRU A22T 
ATTENUATORS AND AlSTiAlST BIAS TEES 



36XXA TEST SETS 
GENERAL INFORMATION 



jf 



tween attenuator input (or bias tee input) 
and coupler/connector output. 

Step 2. Loosen connector and push cable back 
from attenuator output connector. 

Step 3, Remove appropriate ribbon cable amnec- 
tor from A7 Jl, A7 J2, or A7 J3. 

Step 4. Loosen connector and remove cables from 
top of bias tee, if applicable. 

Step 5. Remove two screws, lockwashers, and flat 
washers from bottom of bracket. 

Step 6. lift attenuator and bracket straij^t up 
and out. 

Step 7. If applicable, remove bias tee by looseninyg 

connector, then removing screw, lock- 
washer, and flatwasher. 

Step 8. Remove remaining sciew(s) and separate 
attenuator from bracket. 

NOTE 

After replacing cabl^, torque con- 
nectors to 8 Inch-pounds. 



REMOVEAND 
REPLACE A20T THRU 
A22T ATTENUATORS 
AND A18T/A19T BIAS 
TEES 



This paragrai^ describes how to remove the A20, A21, and A22 At* 
tenutor assemblies and A18T and A19T Bias Tbes on Modal 362XA To 
replace the attenuator(s), reverse the removal process. 

NOTE 

Refer to Figures 7-1 or 7-2 (as applicable) for component 
locations. 



Preliminary Remove the top cover (paragraph 6-6). 

Procedure Step 1. Loosen connectors and remove cables be- 
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36XXA TEST SETS 
GENERAL INFORMATION 



REMOVE AND REPLACE 
A30TANDA31T TRIPLERS 



6-13 REMOVE AND This paragraph describes how to remove the A30T and A3 IT TripJer as- 

REPLACE A30T AND sembly on the Models 3612A, S613A» S615A, 3622A, 3623A, 3625A, 

A31T TRtPLERS and ^31ATest Set^, Ib replace tihe tripler(s), reverse the removal proc- 

ess. 

NOTE 

Refer to Figures 7-1, 7-2, or 8-2 (as applicable) for compo- 
nent locations. 

Preliminary Remove the top cover (paragraph 6-6). 

Procedure Step 1. Loosen connectors and remove three ca- 
bles from connectors stated below* 

□ Jl and J2 on Hux Coupler 

□ RF IN on Amplifier. 

Step 2. Remove black and white twisted-pair con- 
nector from motherboard. 

NOTE 

Remove black and white twisted- 
pair from cable damps and ties as 
applicable. 

Step 3. Remove two screws, lockwashers, and flat 
washers from bottom of bracket. 

Step 4. Lift tripler ^sembly and bracket straight 
up and out. 

NOTE 

After roplacing cables, torque con- 
nectors to 8 inch-pounds. 



360BMM 



6-35 




REMOVE AND REPLACE 36XXA TEST SETS 

A13T (A9T) TRANSFER SWITCH GENERAL INFORMATION 



6-14 REMOVEAND 

REPLACE A13T (AST) 
TRANSFER SWITCH 



NOTE 

Refer to Figures 7-1, 7-2, or 9-3 (as applicable) for compo- 
nent locations. 



This paragraph describes how to remove the A13T (A9T on 3635B) 
Transfer Switch — or, for models 3612A, 3613A, 3615A, 3622A, 3623A, 
and 3625A; the A13T Transfer Switch, and A28/A29 Splitter Switch as- 
semblies. Tb replace the assemblies, reverse the removal process. 



Prelimincuy Remove the top cover (pamgraph 6-6). 

Pnxiedure Step 1. Loosen connectors and remove cable from 

transfer svritch (or tmnsfer-SPDT 
switches on 3G22A). 

Step 2. Remove applicable twisted-wiring harness 
connector(s) from motherboard connec- 
torfs). 



Step 3. Remove two screws and lockwashers from 
bracket, and remove transfer switch as- 
sembly. 

NOTE 

After replacing cables, torque con- 
nectors to 8 inch-pounds. 
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36XKA TEST SETS 
GENERAL INFORMATION 



REMOVE AND REPLACE 
A25TRF SPLITTER 



6-15 REMOVE AND This paragraph describes how to remove the A25T RF Splitter assemb- 

REPLACE A2ST RF ly on Models 361X/362X. Tb replace the splitter, reverse the removal 
SPLITTER process. 



NOTE 

Refer to Figures 7-1 or 7-2 (as applicable) for component 
locations. 



Preliminary 

Procedure 



Remove the top cover (paragraph 6-6). 

Step 1. Loosen connectors at both ends of cables 
Wll thru W14. 



Step 2. Remove two screws and lockwashers and 
lift cable-tie-bracket assembly up and out. 

Step 3. Remove dght screws firom Sampler A/ 
Sampler B cover plate and lift plate up 
and out 

Step 4. Loosen connector and remove RF splitter. 



NOTE 

After replacing cables, torque con- 
nectors to 8 inch-pounds. 
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REMOVE AND REPLACE A8T AND/ 
OR AlOT BUFFER AMPLIFIERS 


36XXATEST SETS 
GENERAL INFORMATION 


6^1 6 REMOVBAND This paragraph describes how to remove the AST and AlOT Buffer 

REPLACE A8T AND/OR Amplifier AssembEes, lb replace the buffer amplifiers, reverse the 
AlOT BUFFER removal process. 

AMPUFIERS 

NOTE 

Refer to Figures 7-1, 7-2, 8-2, or 9-3 (as applicable) for com- 
ponent locations. 


Preliminary Prepare for removing the buffer amplifiers as 

described below. 


Step 1. 


Remove the top cover (paragraph 6-5). 


Step 2. 


Remove the compensation cable as- 
semblies, if applicable for your model 
(paragraph 6-11), 


Step 3, 


Remove the attenuator assemblies if ap- 
plicable for your model (paragraph 6-12). 


Step 4. 


Remove the tripler assemblies if ap- 
plicable for your mod^ (paragraph 6-13), 


Step 5, 


Remove the transfer switch or transfer 
switch/splitter, if applicable for your 
moddi (paragraph 6-14). 


Step 6. 


Remove the RF splitter, if applicable for 
your model (paragraph 6-15). 


Procedure Remove the AST and AlOT assemblies as described 

bdow. 


Step 1. 


Remove all coaxial cable conn^tors. 


Step 2. 


Remove two shielded-harness connectors 
from motherboard connectors. 


Step 3. 


Remove three screws from the top of the 
AST or AlOT assembly; 


St^} 4, 


SUde the assembly out frcmi under the 
support brackets, being careM not to 
dam^ the power supply feedthroughs. 




NOTE 

After replacing cables, torque con- 
nectors to 8 inch-pounds. 
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36KXA TEST SETS 
GENERAL INFORMATION 



REMOVE AND REPLACE 
A12T POWER AMPLIFIER 



6-17 REM0V£ AND 

REPLACE A12T 
POWER AMPUFiER 



This paragraph describes how to remove the A12T Power Amplifier as- 
sembly. lb replace the power amplifer» reverse the removal process. 

NOTE 

Refer to Figiires 7-1, 7-2, 8-2, or 9-3 (as applicable) for (»m- 
ponent locations. 



Preliminary Remo^ the top cover (paragraph 6-6). 



Procedure 



Step L 


Remove coaxial connectors from input and 
output connectors. 


Step 2. 


Remove shielded-pair wiring harness 
from motherboard connector. 


St<^ 3. 


Remove two hex-head screws, lock- 
washers, and flat was hero from bracket. 


Step 4, 


Slide power amplifier to rear and lift up 
and out. 



NOTE 

After replacing cables, torque con- 
nectors to 8 inch-pounds. 
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REMOVE AND REPLACE A13T 36XXA TEST SETS 

AND A17T INTERFACE ASSEMBUES GENERAL INFORMATION 



6~18 REMOVEAND 

REPLACE A13T AND 

AITTINTERFACE 

ASSEMBUES 



This paragraph describes how to remove the A13T and AITT Front 
Panel Port Interface Assembli(^ on Model 3635B, Tb replace th^e as- 
sembli(^, reverse the removal proems. 



NOTE 

Refer to Figure 9-3 for romponent locations. 



Preliminary Remove the top cover (paragraph 6^). 



Procedure 



Step 1, Remove the appropriate cable harness 
ping from the A5T Power Distribution 
PCB at (»nnector A5J1 (for the A13T) or 
connector A5J2 (for the A17T). 

Step 2» Remove the two semi-rigid coaxial cables 
at the rear of the A13T or A17T a^embiy. 

St^ 3. Remove the two flexible roaxial cables at 
the rear of the A13T or A17T a^embly. 

Step 4. Remove four screws and puU assemblies 
away firom panel. 



NOTE 

After replacing cables » torque con- 
nectors to 8 inch-pounds. 
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GENERAL INFORMATION 



REMOVE AND REPLACE 
A16T POWER DIVIDER 



6-19 REMOVE AND This paragraph desmbes how to remove the Al^ Power Divider. lb 

REPLACE A 1$T replan power divider, inverse the removal process. 

POWER DIVIDER 

NOTE 

Refer to Figures 7-1, 7-2, 8-2, or 9-3 (as applicable) for com- 
ponent locations. 

Prelimincay Remove the top cover (paragraph 6-6). 

Procedure Step 1* Remove four coaxial cables from assembly 

top. 

Step 2. Remove the four screws and lockwasher 
and lift power divider up and out 

NOTE 

After replacing cabl^, torque con- 
nectors to 8 inch-pounds. 
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REMOVE AND REPLACE 36XXA TEST SETS 

A24T SOURCE LOCK ASSEMBLY GENERAL INFORMATION 



6-20 REMOVE AND 

REPLACEA24T 
SOURCE LOCK 
ASSEMBLY 



This paragraph describes how to remove the A24T Source Lock/LRL 
Assembly. To replace this assembly, reverse the removal process. 

NOTE 

Refer to Figures 7-1, 7-2, 8-2, or 9-3 (as applicable) for com- 
ponent locations. 



Preliminary Remove the top cover (paragraph 6-6). 



Procedure 


Step 1. 


Remove the two shielded-cable harness 
connectors from mating connectors on 
motherboard. 




Step 2. 


Remove six coaxial cables connected to the 
A24T assembly. 




Step 3, 


Remove cable sussemblies W18, W20, W22, 
and W40, to cfetain unobstructed access. 




Step 4. 


Remove six screws and lockwasha^ and 
lift assembly up and out. 



NOTE 

After replacing cables, torque con- 
nectors to 8 inch-pounds. 
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REMOVE AND REPLACE 
AUTIA15T COUPLER CONNECTORS 



6-21 f^EMOVEAND 

f^EPLACEAUT/AIST 

COUPLER 

CONNECTORS 



Ttiis paragraph describes how to remove the A14T and A16T 
Coupler/Connector Assemblies on Models 361X and 362X. To replace 
these assemblies, reverse the removal prcK^ess. 

NOTE 

Refer to Figures 7-1 or 7-2 (as applicable) for component 
locations. 

PreUmmary Remove top cover (paragraph 6-6). 



Procedure 



Models 3610 and 3620 

Step 1. Remove compensation cable assembly 
(3610) (paragraph 6-11). 

Step 2, Remove the remaining cable from AMT, 
the two cables that attach to A15T, and 
the cable that attaches to the RF IN con- 
nector. 

Step 3. Remove large nuts from front side of ron- 
nectors. 

Step 4, Remove three hex-head screws and lock- 
washers from rear side of connectors. 

Step 5. Remove the two screws, lockwashers, and 
flat washers that secure the couplers to 
the brackets. 

Step 6. Remove the two screws, lockwashers, flat 
washers, and rubber grommets from the 
bottom of the brackets; remove the 
brackets. 

Step 7^ ^de the couplers back and Lift up and 
away. 

Models 3611, 3621, 3612, and 3622 

Step 1. Remove the two cables that attach to 
each coupler. 
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REMOVE AMD REPLACE 36XXA TEST SETS 

A14T/A15T COUPLER CONNECTORS GENERAL INFORMATION 



Step 2. Bemove large nuts from frontside of con- 
nectors. 

Step 3, Remove tliree hex-head screws and lock- 
washers from rearside of connectors. 

Step 4. Remove two screws, lockwashers, and flat 
washers that secures coupler to bracket. 

Step 5» Rotate couplers to clear brackets and 
remove. 

6“22 REMOVE AND This paragraph describes how to remove the A20T RF Input Amplifier 

REPLACE A^TRF on Model 3635B fet Set lb replsuje this assembly, reverse the removal 

INPUTAMPLiFtER process. 

(MODEL 363SB) 

NOTE 

Refer to Figure 6-1 for component locations. 



Prelimiruuy 


Remove top and side covers (paragraph 6-6). 


Procedure 


Step 1. 


Remove two RF cables. 




Step 2L 


Remove the connector from A6J3, and free 
the black/white twisted-wire pair for 
removal. 




steps. 


Tag wires red and black wires and 
desolder from pins. 




Step 4. 


From side, r^ove four screws from brack- 
et and remove amplifier. 
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REMOVE AND REPLACE 
A20T RF INPUT AMPUFIER 
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REMOVE AND REPLACE 
A22TPORT2 LO AMPUFIER 



36XXA TEST SETS 
GENERAL INFORMATION 



6’^23 REMOVE AND This paragraph describes how to remove the A22T Port 2 LO Amplifier 

REPLACE A22T PORT 2 on hfodel 3635B Tl^t Set Tto replace this assembly, reverse the removal 

LOM/IRLtFlER (MODEL process. 

3635B) 

NOTE 

Refer to Figure 6-1 for component locations. 
Preliminary Remove top cover (paragraph 6-6). 

Procedure Step 1. Remove two RF cables. 

Step 2. Tag and desoMer five wires. 

Step 3» Remove four screws and remove amplifier. 
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REMOVE AND REPLACE 
A21TPORT1 LOAMPUHER 



6^24 BBMOVE AND This paragraph describes how to remove the A21T Port 1 LO Amplifier 

REPLACE A21TPmr 1 on Model 36S5B l^t. Tb replace this assembly, reverse the removal 

LOAMnJFlER (MWEL process. 

3635B) 

NOTE 

Refer to Figure 6-1 for component locations. 
PreUminary Remove top cover (puragraph 6-6). 

Procedure Step 1, Remove two RF cables. 

Step 2, Tag and desolder six wires. 

Step 3* Remove four screws and remove amplifier. 
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AllT LO t POWER SPLITTER GENERAL INFORMATION 



6^-25 REMOVEAND 

REPLACE A11TL01 
POWER SPUTTER 
(MODEL 3S3SB) 



This paragraph descries how to remove the AllT IX) 1 Power Sf^ifeter 
on Model 3635B Itest Set, Tb replace this assembly, reva'^ the removal 
process. 



Preliminary 

Procedure 



NOTE 

Refer to Figure 6-1 for component locations. 

Remove top cover (paragraph 6-6). 

Step 1. Remove two RF cables. 

Step 2, Remove connector from backside of L01 
INPUT connector. 

Step 3. Remove splitter. 
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Chapter 7 

361XAI362XA Test Sets 
Information 



7-1 iNTftODUCTlON This chapter describes the series 36lXAand 362XATbst Sets. It pro- 

vides an overall functional description and descriptions of m^or PCB’s, 
subassemblies, and RF deck assemblies for these units. 



7~2 OVERALL FUNCTIONAL Models 3610A through 36l5Aare Reversing Ibst Sets, and Models 

DESCRIPTION 3620A through 3625A are Active Device Test Sets (Table 7-1). All mod- 

els contain the same basic circuitry and assemblies, and all provide 
automatic signal reversing. They differ only in that the Active Device 
Test Sets contain bias tees and additional step attenuators. The corre- 
sponding models of both series (3610A/ 3620A, 3613A/3623A, etc) 
cover the same frequency ranges. 



Table 7-1. Ibst Set Models, Frequency 
JRanges, and Test Port Connector l^pes 



Model Type 


Frequ^ey 

COHz) 


K Male Coni^tor 




361 OA 


Reversing 


0.04-20 


3611 A 


Reversing 


0.04-40 


3620A 


Act\m Ctevice 


0.04-20 


3621 A 


AcbVe Ctevfce 


0.04-40 


V Male Connector 


361 2A 


Reversing 


0.04 - 60 


361 3A 


Reversing 


0.04 - 65 


361 5A 


Reversing 


0.04-50 


3622A 


Active Device 


0.04 - 60 


3623A 


Active Device 


0.04-65 


3625A 


Active Device 


0.04-50 



The models in each series are similar in construction and operation, 
but differ in fiBquenc^ range. Table 7-1 lists the test set models, their 
frequency ranges, and their test port (xinnector types. The major assem- 
bly locations for models 3610A, 3611A, 3620A, and 3621A are shown in 
Figure 7-1 (next page). Figure 7-2 shows the major assembly locations 
for models 8612A, 3613A, S622A, and 3623A. 

Becau^ of their similarities, the functional descriptions and block dia- 
grams have been <»mbined for the test sets. Information that is unique 
to a particular test set model or series of models is imted both in the de- 
scriptions and on the bl^k diagrams. 
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361XAJ362XA TEST SETS ASSEMBLY LOCATIONS 

INFORMATION 3612A/13AJ15A AND 3622A/23A/25A TEST SETS 



F«ST LOCAL 
OSaLLATOR PCS 




Figure 7 - 2 . ^ Location Diagmm for 3612A / 13AJ 15A and 3622Aj23Af25A Major AssemUim 
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TEST PORT 361XA/362XA TEST SETS 

CONVERTERS INFORMATION 



Test port converters provide a convenient means of user reconfigura- 
tion of the test set’s connector type. Table 7-2 contains a listing of test 
port converters available for the Models 3610A/11A and Models 
3620A/21A Test Sets. Table 7-3 provides a similar list for the Models 
3612A, 3613A, 3615A, 3622A, 3623A and 3625ATfest Sets. 

NOTE 

Use wrench (WILTRON part number 01-202) for changing 
the test port converters listed in Tables 7-2 and 7-3. 



34UA50 


Universal/GPC-7 


34UK50 


Universal/K Connector, 
Male 


34UN50 


Universal/N, Male 


34UNF50 


Universal/N, Female 


34UQ50 


Universal/2.4 mm, Male 


34US50 


Universal/APC 3.5 



7-3 



TEST PORT CONVERTERS 



Table 7-2. Tkst Port Converters for 
3610AI3611A and 3620AI3621A 



WILTRON 
Part Number 



Description 



Table 7-3. Tkst Port Converters for 
3612AI13AI15A and 3622AI23AI25A 



WILTRON 
Part Number 


Description 


34YA50 


Universal/GPC-7 


34YK50 


Universal/K Connector, 




Male 


34YV50B 


UniversaJ/V Connector, 




Male 


34SS50 


Universal/SSMA, Male 
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361XAJ362XA TEST SETS FUNCTIONAL DESCRIPTION, 

INFORMATION 3610AJ11A AND 3620AI21A TEST SETS 



7-4 FUNCTIONAL The 3610A/1LA. and 3620A/21A Ifest Sete (Figure 7-3, page 7-11) are 

DESCRIPTION, 3610A/11A similar in construction and operation, each model differs oidy in the 
AND 3620 A^1 A TEST bandwidth of the RF components. That is, tiie RF components that 

SETS comprise the transfer switch assembly, coupler assemblies, buffer 

amplifier/sampler assemblies, step attenuators, and bias tees are 
selected to cover the frequency range of the particular test set model. 

Signal The RF signal from the signal source is switched by 

Emtting and the A13T transfer switch to PORT 1 of the test set 

Separation via the A14T coupler or to PORT 2 via the A15T 

coupler. The switching of A13T is controlled by the 
VNA through the A6T Digital Interface PCB. Split- 
ters within A13T split the RF signal with a portion 
going to PORT 1 or PORT 2 and a portion going to 
the reference channels (Ra or Rb). 

In the forward measurement mode, AMT couples 
the signal reflected from the DUT to test channel A 
(Ta) and A15T couple the signal that passes 
through the DUT to test channel B (Tb). In tiie 
reverse measurement mode, A16T couples the signal 
reflected by the DUT to test channel B (Tb) and 
A14T couples the signal that passes through the 
DUT to test channel A(Ta)- Simultaneously with th& 
action described above for forward and reverse meas- 
urements, the signal source supplies a sample of its 
output to reference channels Ra and Rb. 

The Models 3620A and 362 lA Active Devi(» "Test 
Sets ix>ntain three step attenuators — A2(yr, A21T 
and A22T — and the bias tees (A18T and A19T) in 
the PORT 1 and PORT 2 stimulus si^al lines and 
the step attenuator (A20T) in the forward transrads- 
sion line. A21T and A22T are used to adjust the 
stimulus signal to the DUT, and A20T is used to con- 
trol the DUT output power. 

The step attenuators attenuate signals in 10 dB 
steps for a maximum attenuation of 70 dB (A20T is 
limited to a maximum attenuation of 40 dB). At- 
tenuation is controlled by the VNA, via the ATT At- 
temmtor Driver PCB. The A18T and A19T bias tees 
apply an appropriate dc bias voltage to those active 
DUTs that require it. Bias voltage can be applied to 
the test set via front or rear panel connectors. 
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FUNCTIONAL DESCRIPTION, 
3610A/11A AND 3620A/21A TEST SETS 



361XAI362XA TEST SETS 
INFORMATION 



First €md The test sets have two primary modes of operation: 

Second IF direct and heterodyne. The direct mode is for fre- 
Doivn quendes between 40 MHz and 270 MHz. The 

Conversion heterodyne mode is for frequencies from 270 MHz to 
40 GHz. 

In the dir^ mode> dual samplers A9T and AllT are 
like closed switches and send the test (Ta and Tb) 
and reference (Ra and Rb) signals to the buffer 
amplifiers AST and AlOT. 

In the heterodyne mode, A9T and AllT switch either 
at the freqi^ncy of the first local oscillator (LO 1) or 
at harmonics of the fust LO. The AST LO 1 PGB— 
controlled by the VNA — outputs a 357 MHz to 
536.5 MHz LO frequency. 

The first LO output goes to the A12T power 
amplifier assembly where it is amplified to drive the 
harmonic generator. This produces the harmonic 
pulses nece^aiy for heterodyning in the samplers. 

The A12T fust LO output goes to A9T and AllT, via 
the A25T RF splitter assembly. The switching action 
of a sampler causes a mixing of the first LO frequen- 
cies and the input signal (Ta, Tb, Ra, or Rb). This 
heterodyning action provides the desired inter- 
mediate frequency (IF) of 89 ±4 MHz, The resultant 
first IP signals are input te buffer amplifiers AST 
and AlOT, 
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INFORMATION 



FUNCTIONAL DESCRlPTIONr 
3610AI11A AND 3620AJ21A TEST SETS 



Source Locki 
Rference 
Signal 
Selection 



In the buifer amplifiers, the direct mode signal 
(40 MHz to 270 MHz) or first IF signal (89 MHz) is 
mixed with the second local oscillator (LO 2) signal. 
The A4T LO 2 PCB, which is controlled by the YNA, 
outputs an LO fi*equency in the range between 
12.25 MHz and 272.25 MHz. 

The heterodymng of the direct mode/first IF and 
s^nd LO frequencies produces the desired second 
IF of 2,25 MHz. The buffer amplifier assemblies pro- 
vide 0 dB conversion gain. The second IF test and 
reference signals (Ta, Ra, and Rb) from the A8T and 
AlOT buffer amplifiers go to the A24T Source 
Lock/Reference Select assembly. The second IF test 
signal Tb — which is output by one half of the A8T 
buffer amplifier — goes directly to the AIT Channel 
B IF Amplifier. 

The A24T Source Lock/Reference Select assembly 
(also referred to as the LRL Module), contains 
switches for selecting ffie desired ^cond IF mgnal 
source for the A2T Reference Channel IF Amplifier, 
the ^T Channel A IF Amplifier, and the VNA 
Souroe Lock circiiitry 

The A24T switches are controlled by the VNA 
thmugh the A6T Digital Interface PCB, The second 
IF signal source for the A2T Reference Channel IF 
Amplifier is either Ra or Rb. The se<»nd IF signal 
source for the AST Channel IF Amplifier is either Ta 
or Ra. The second IF signal source for the VNA 
source lock circuitry is Ra for forward measure- 
ments and RBfor reverse measurements. 





FUNCTIONAL DESCRIPTION, 361XAJ362XA TEST SETS 

3610AJ11A AND 3620AI21A TEST SETS INFORMATION 



Tkir^IF 

Down 

Ckmversion 

and 

Ampliftcation 



The heterodyning of the second IF and tihird IX) fre- 
quency produces the desired third IF of 83 kHz. 
'^e third IF signal is then amplified as required by 
five gain-ranging amplhfisr^ before being output to 
the VNA i^chronous detector drcuits. The pun- 
ranging amplifiers are controlled by the VNA, 
tiirough the A6T Digital Interfiice PCB, 

The VNA automatically places the Channel IF 
Amplifiers in the calibration nmde every 
minutes. In this mode, an 83VS kHz signal is 
received from the VNA via the A16T Thiee-Way 
Power Divider. This kHz calibration signal goes 
directly to the pun-ranging amplifiers. These 
amplifier are then automatically calibrated to assure 
optimum accuracy and predictability of the Channel 
IF Amplifier outputs. 



The AIT, A2T, and A3T Channel IF Amplifiers have 
two modes of operation — measurement (LO) and 
calibration (CAL). In the measurement mode, the 
second IF signal is mixed with the third local osdl- 
lator (LO 3) signal of 2V^ MHz received from the 
VNA via the A16T Three-Way Power Divider. 
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3610AJ36UA AND 3620A/3621A 
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361XAJ362XA TEST SETS 
INFORMATION 



FUNCTIONAL DESCRIPTION, 
3612AJ13AH5A AND 3622AJ23A/25A TEST SETS 



7-5 FUNCTIONAL 
DESCRIPTION, 
3612A/13A/15A AND 
36Z2A/23A/Z5A TEST SETS 



Signal 
Routing and 
Separation 



These test sete (Figure 7-4, facing page) contain the 
same basic cimii^ and assemblies. Models 3612A 
and 3622A cover the same frequency (0.04 -- 40 
GHz), as do mcwiels 3615Aand 3625A(0.04 - 50 
GHz) and 3613A, 3623A (0.04 - 65 GHz, see mie 7- 
1). The active device t^t sets, 3622A/3623A^5A, dif- 
fer from the 3612A/3613A/15A in that they «mtain 
bias tees and additional step attenuators. 

The RF signal from the 360SS69 Signal Source is 
switched by the A13T Transfer Switch to the A28T 
(Channel A) or A29T (Channel B) SHTT/SpUtter 
Switch Assembly The switching of A13T is control- 
led by the VNA through the A6T Digital Interface 
PCB. SPDT^plitter Switch Assemblies A28T and 
A29T have two switch positions — 40 MHz to 
40 GHz and 40 GHz to 60 GHz (40 GHz to 65 GHz 
for models 3613A and 3623A, 40 GHz to 50 GHz, for 
models 36l5Aand 362 5 A). The VNA controls the 
switching of A28T and A29T through the A27T Am- 
plifier/ Switch Driver PCB. 

In the forward measurement mode, Al^ switches 
the signal source RF signal to A28T. If the VNAis op- 
erating in the 40 MHz to 40 GHz range, the A28T 
splitter feds a portion of the signal to the POFTT 1 
coupler, A14. It also feds a portion to the reference 
channel (Ra) through the multiplexer coupler that 
is part of the ASCfT Channel A Tripler Assembly 

If the VNA is operating above 40 GHz, A28T routes 
the signal source RF signal to the A30T Channel A 
Tripler Assembly*. The A30T assembly is powered- 
on by the VNA via the A27T Amplifier/Switch Driver 
PCB. The signal source RF signal is amplifiaj and 
tripled to obtam the desired 40 GHz to 60 GHz (or 
40 GHz to 50 or 65 GHz) signal. The resultant EF 
signal goes to the multiplexer coupler, which fi^s 
portion of it to the PORT 1 coupler (A14) and a por- 
tion to the reference channel (Ra). 



* The i^0T/A3lT Tripler Assemblies used in the 
3612A/3622Aand 3613A/3623A/3615A/3625Atest 
sets are functionally alike, but differ in upper fre- 
quency range (60 GHz to 50 or 65 GHz). Refer to the 
description for the A30T/A3 IT Tripler Assemblies on 
page 7-38. 
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FUNCTIONAL DESCRIPTION, 
3612A AND 3622A TEST SETS 



361XA/362XA TEST SETS 
INFORMATION 



A14T couples the signal reflected from the DUT to 
test diannel A(Ta) and A15T couples the signal that 
passes through the DUT to test channel B (Tb). 

In the reverse measurement mode, A13T switches 
the signal source KF signal to A29T If the VNAls op- 
erating between 40 MHe and 40 GHz, the A29T split- 
ter feds a portion of the signal the port 2 coupler, 

A 16. It also feds a portion to reference channel (Rb) 
through the multipleis^ coupler that is part of the 
A3 IT Channel ATWpler Assembly. 

If the VNA is above 40 GHz, A29T loutes the signal 
sourt^ MF signal to the A3 IT Channel B THpler As- 
sembly, The A3 IT assembly is powered-on by the 
VNA via the A27T Amplifier/Switch Driver PCB, The 
signal souice signal is amplified and tripled to ob- 
tain the desired 40 GHz to 60 GHz (or 40 GHz to 5Q 
or 65 GHz) signal. The resultant MF signal goes to 
the multiplexer coupler, which feds portion of it to 
the PORT 2 coupler (A15) and a {X)rtion to the refer- 
ence channel (Rb)* 

A15T couples the signal rcrflectCKi from the DUT to 
test channel B (Tb), and AMT couples the signal 
that passes through the DUT to test channel A (Ta). 

The 3622A and 3623A and 3625A Active Device Ttest 
Sets contain bias tee A18T and step attenuator 
A22T in the PORT 1 stimulus signal line. Similarly, 
bias tee A19T and step attenuator A20T are included 
in the PORT 2 stimulus signal line. These models 
also include a third step attenuator, A21T, in the for- 
ward receive path between coupler A15T and the in- 
put to test channel B (Tb). 

First and second IF down conversion, source lock/ref- 
erence signal selection, and third IF down conver- 
sion and amplification is functionally identical for all 
of the M<xiels 361KA and 362XA 'Jtest Sets. 
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361XAI362XA TEST SET 
INFORMATION 



ATT, A2T, and AST CHANNEL IF AMPLIFIER 
PCB CIRCUIT DESCRIPTION 



7*6 AIT, A2T, and A3T The AlT, A^, and AST Qj annel IF Amplifier assemblies (Fj^ure 7-5) 

CHANNEL iFAMPUFIER are fimctionaUy equivalent. The AIT and AST PCBs are mechanically 

PCB CiRCUrr identical; only the PCB cover plates are different The A2T PCB has a 

DESCRfPTION different component layout and card-edge connector configuration. 

The following functional description applies to all three. 

The Channel IF Amplifier PCBs have two modes of operation: measure- 
ment (LO) and calibration (CAL). In the measurement m(Mie, the 
2.26 MHz second IF signal input goes via a buffer amplifier to a 
2.25 MHz bandpass filter that removes harmonics and other unneces- 
sary signals. The output from the filter is split into two separate signal 
paths. The signals are then phase-shifted; one signal by +45'' and the 
other by -45°. Each of the phase-shifted signals is mixed with a 
2^ MHz third Icxial osdllator signal received from the VNA 

One of the frequencies produced in each mixer is 83^ kHz — the dif- 
ference of the two frequencies. The two phase-shifted, heten>dyned sig- 
nals are then filtered, phase shifted back to 0% and summed in an 
amplifier to reject the image frequency. The output passes through an 
83 kHz bandpass filter that rqfects aH harmonics and subharmonics 
of the fundamental frequencies. The B3V^ kHz third IF signal then 
goes to five gain-ranging amplifiers that have selectable gains of one or 
four. 

The third IF signal output is maintained at an acceptable level 
through automatic gain control (AGC). The peak detector, at the output 
of the gain-ranging amplifiers, detects the peak signal level and sends 
a dc voltage rep’esenting this level to the comparatCMr. The comparator 
determines if the dc voltage is In the necessary range of levels required 
by the VNA synchronous detectors. The comparator outputs one of 
three signals: 

n L=> 0 dB — overload peak signal level condition 

□ L=> -12 dB — maximum peak signal level condition 

□ L=> ~24 dB — minimum peak signal level conditton. 

These sisals are ^nt via the A6T Digital Control PCB to the VNA 
Resfxjnding to these signals, the VNA sends data through A6T to con- 
trol the gain ranging amplifiers mamtaining the peak signal level be- 
tween 0 and -24 dB. 
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AIT, A2T, and AST CHANNEL IF AMPLIFIER 361XA/362XA TEST SET 

PCB CIRCUIT DESCRIPTION INFORMATION 



Third IF peak signal levels affect the amplifiers as follows: 

□ When the peak signal level is between 0 and -24 dB, aU 
amplifiers are set to a gain of one, 

□ When the peak level drops below -24 dB, the first gain-ranging 
amplifier is set to a i^in of four. The gain of the first amplifier 
remains at four until the signal reaches a peak level above 
-24 dB. 

O If the peak signal drops to a level below -36 dB, the second gain- 
ranging amplifier is set to a gain of four. 

□ If the peak signal drops to a level below —48 dB, the third gain- 
ranging amjdifier is set to a gain of four. 

□ If the peak signal drops to a level below -60 dB, the fourth gain- 
ranging amplifier is set to a gain of four, 

n If the peak signal dn)|^ to a level below -72 dB, the fifth gain- 
ranging amplifier is set to a gain of four. 

In this way the third IF signal is incrementally boosted each time the 
signal level at the peak detector drops 12 dB after the initial —24 dB 
threshold. 

The VNA automatically places the AIT thru A3T Channel IF 
Amplifiers in the calibration mode every three minutes. In the calibra- 
tion mode, an 83VS kHz signal is received from the VNA and sent 
directly to the gain-ranging amplifiers. The signal level is then in- 
crementally increased by individually programming each of the gain- 
ranging amplifiers in succession. The outputs are then measured and 
compared to expected values. The VNA then trims each of the 
amplifiers using a software algorithm to achieve optimum accura<^ 
and predictability. 
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361XAI362XA TEST SET 
INFORMATION 



AIT, A2T, and AST CHANNEL IF AMPLIFIER 
PCS CIRCUIT DESCRIPTION 




Figure 7-5. Al% MT, and MT Ch<mml W Amplifier PCB Bhck Diagram 
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A4TLO 2 PCB 
CIRCUIT DESCRIPTION 



361XA/362XA TEST SET 
INFORMATION 



7 - 7 447 to 2 PCB The A4T LO 2 PCB (Figure 7-6) provides the second local o^illator 

ClRCUrr DBSCRIPTiON (LO) signal to the AST and AlOT Buffer Amplifier. There it mixes with 

the first IF signal to produce the second IF of 2.25 MHz. The A4T dr- 
cuitry consists of a loop gain control drcuit, a summation amplifier, an 
8-bit digital-to-anal<^ converter (DAC), a linearizer, a voltage- tuned os- 
cillator (VTO), a series of divide-by-2 frequency dividers, a window 
comparator, a frequency ran^ selojtion circmt, and several buffer 
amplifiers. 

The frequency control input a variable dc voltage coming from the 
A2 LO 2 Phase Lock PCB of ttie VNA The window comparator deter- 
mines if the dc voltage has the levels required for a phase lock. The out- 
put of the window comparator sendte a status bit to the I/O processor of 
the VNA for diagnostic purposes. 

If the test set signal source is a synthesizer, the VNAs I/O proces^r — 
operating through the A6T Digital Interface PCB — changes the at- 
tenuation in loop gain control circuit to compensate for loop gain chan- 
ges each time a different frequency range is selected. 

The VNA’s I/O processor pre-tun^ the VTO by sending a byte to the 8- 
bit DAC via the A6T Digital Interface PCB. The output of the DAC is 
summed with the freqi^ncy control input in the summation amplifier. 
The DAC output coarse tunes the VTO frequenter output. The firequen- 
cy control input fine tunes the frequency output. 

The output of the summation ampIMer is Hnearized to compensate for 
nonlineariti^ in the VTO. The output of the VTO is a 98 MHz to 
272.25 MHz signal. One output is buffered and sent to the VNAs A2 
LO 2 Phase Lock PCB. The olh^ output is sent to a series of divide-by- 
2 frequency dividers. 

Depending on selection, the frequency ran^ selection circuit sends the 
VTO output signal directly to the output buffer amplifiers or through 
any of the frequency dividers before being sent to the output buffer 
ampHfiero. The buffer amplifier outputs are the second local oscfiiator 
frequencies and have a frequency range frmn 12.25 MHz (divide by 8) 
to 272.25 MHz (divide by 1). 
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361XA/362XA TEST SET 
INFORMATION 



A4TLO 2 PCB 
CIRCUIT DESCRIPTION 




figure 7-0, A4TL0 2 PCB Block Diagram 






AST LO 1 PCB 
CIRCUIT DESCRIPTION 



361XAI362XA TEST SET 
INFORMATION 



7-8 AST L0 1 PCB During the heterodyne mode of operation, the AST LO 1 PCB (Kgure 

CmCUfT DESCRIPTION 7-7) provides the first local oscillator si^al (LO 1) to the A12T Power 

Ami^fier assembly. In A12T, the LO 1 signal is ampEfied to drive the 
harmonic gmerator, producing the harmonic pulses necessary for 
heterodyning in the samplers, A9T and AllT. 

The A5T drcuitiy consists of a summation amplifier, an 8-bit digital-to- 
analog converter (DAC), a 100 kHz/160 kHz notch filter, a Hnearizer, a 
voltage-tuned oscillator (VTO), a window comparator, and two buffer 
amplifiers. 

The frequency control input is a variable dc voltage coming from the 
A1 LOl Phase Lock PCB of the VNA. The window comparator deter- 
mines if the dc voltage is in the necessary range of levds required for a 
phase IcKik. The output of the window comparator sends a status bit to 
the I/O Processor of the YNA for diagnostic purposes. 

□ The VNA’s I/O processor pre-tunes the VTO by sending a byte to 
the 8-bit DAC via the A6T Digital Interface PCB. The output of 
the DAC is summed with tiie frequency control input in the sum- 
mation amplifier. 

The DAC output coarse tunes the VTO frequency output and the fre- 
quency control input fine tunes the frequency output. The output of the 
Su mm ation AmpUfier is first filtered by the IW) MEz/150 kHz notch fil- 
ter to remove unwanted signals and then linearized to compensate for 
nonlinearities in the VTO. The output of the VTO is a 357 MHz to 
536.5 MHz signal. 

One output is sent to the A1 LOl Phase Lock PCB in the VNA . The 
other output is sent to a buffer amplifier. When the test ^t is in the 
heterodyne mode, the VNA’s I/O processor turns on the bufier 
amplifier sending the first local oscillator rignal to the A12T Power 
Amplifier Assembly 

In the direct mode (40 to 270 MHz), the A12T Power Amplifier is 
tum^ off and the first local oscillator signal is attenuated. 
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361XAI362XA TEST SET AST LO 1 PCB 

INFORMATION CIRCUIT DESCRIPTION 



100 KHz, 150 KHz 
NOTCH 



357 - 536.5 MHz 
VTO 




Figure 7 7. AST LO 1 PCB Block magram 



360B AIM 



7-22 







A6T DIGITAL INTERFACE 361XA/362XA TEST SET 

PCS CIRCUIT DESCRIPTION INFORMATION 



7"9 A6T DiGITAL INTBflFACE The AST Digital Interface PCB (Figure 7-8) provides digital interface 
PCB CtRCWT between the VNA and test set. The AST drcuibry consists of a bi-direc- 

DESCRIPTiON tional bus transceiver, latches, buffers, strobe decode logic, three-to- 

eight decoders, and power filtering and regulation circuits. 

The address and data bus connects the test set to the VNA’s A16 Test 
Set I/O PCB, Upon receiving a stxobe pulse from the VNA, the strobe 
decode logic circuit enables the input latch to latch in first the addre^ 
bjte and then the data byte. This enables the decoders to read the ad- 
dress data and select the appropriate device. 

The bus transceiver is a bi-directional interface for the input data 
going to and output data coining from the test set circuits. When bit 7 
of the address data byte is set high, the change in logic level of the bus 
transceiver direction input (DIR) reverses the direction of the data bus. 
If the data byte is to be written to the test set, the 3-to-8 decoder 
enables the appropriate latch. If the data byte is coming fium the test 
set and ipring to the VNA, the 3-to-8 decoder enables the appropriate 
buffer. 

The power regulation and filtering circuitry regulates and jSlters the 
+8 Vdc, -18 Vdc, and +18 Vdc from the VNA, produci^ the +5 Vdc to 
power the A6T PCB and the +15 Vdc and -15 Vdc to power the AST, 
AlOT, and A12T PCBs. 
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361XA/362XA TEST SET 
INFORMATION 



A6T DIGITAL INTERFACE 
PCB CIRCUIT DESCRIPTION 




INPUTS 
FROM 
TEST SET 
CIRCUITS 



OUTPUTS 
TO TEST SET 
CIRCUITS 



‘18V 



POWER 
REGULATION 
AND FILTERING 



^-15V1 POWER 
^TO^T, 
15V j A10T.A12T 



Figure 7-8, AST DigUal InterfcK^ PCB Bhck Diagrum 
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ATT ATTENUATOR DRIVER 361XA/362XA TEST SET 

PCB CIRCUIT DESCRIPTION INFORMATION 



7-10 ATT ATTENUATOR "nie A7T Attenuator Dri¥er PCB (Figure 7-9) pro¥ides drive for the 

DRIVER PCB A20T, A21T, and A22T step attenuators and the bias enable relay. The 

CtRCUfT DESCRIPTION A7T drcmtry consists of thi^e latch and coil drivers and a bias enable 

circuit. 

The four data bits (D0-D3), received from the VNAs I/O Processor 
determines the value to which the step attenuators are to he set. The 
VNA then sends an attenuator strobe pulse, via the A6T Digital Proces- 
sor PCB, to activate the selected latch and coil dri^r circuit to set the 
step attenuator to this value. Using this same method, the VNA ac- 
tivates the bias enable circuit to enable PORT 1 and PORT 2 bias 
voltage. 
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361XAJ362XA TEST SET 
INFORMATION 



ATT ATTENUATOR DRIVER 
PCB CIRCUIT DESCRIPTION 
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Figure 7-9, A7T Attenuator Driver PCB Block Diagram 
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A23T MOTHERBOARD PCB 
CIRCUIT DESCRIPTION 



361XA/362XA TEST SET 
INFORMATION 



7 “11 A23T MOTHERBOARD The A23T Motherboard PCB contains no active devices. It electrically 

PCB CmCUIT connects the circuits within the test set. It also provides electrical inter- 

DESCRIPTION face to the VNA through the rear panel SIGN^ and CONTROL connec- 

tors. 

Additionally, the A23T PCB holds the connectors that are the physical 
interface to the PCB assemblies of the test set 
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361XAI362XA TEST SET A24T SOURCE LOCK! REFERENCE SELECT 

INFORMATION ASSEMBLY CIRCUIT DESCRIPTION 



7^X2 A24T SOURCE The A24T Source Lock/Reference Select assembly (Figure 7-3 or 7-4), 

LOCK/REFERENCE also referri^ to as the LRL M<klule, contains a source lock reference cir- 
SELECT ASSEMBLY cult and a varies of FET switches that provide sel^stion of tibe source of 

aRCUrr description the second IF signal for the A2T Reiference Channel IF AmpMer, the 

AST Channel A IP Amplifier, and the VNA source lock circmtry. The 
switches are controlled by tiie VNA via the A6T Digital Interface PCB. 
The second IF signal source selections are: 

□ AST Referen<» Channel IF Amplifier - Ra or Rb 
n AST Channel A IF Amplifier - Ta or Ra 

□ VNA Souit^e Lock - Ra for forward measurements, Rb for reverse 
measurements 

The Ra or Rb signal entering the source lock reference circuit is buf- 
fered and passes through a 3 MBz low-pass filter where undesirable 
frequencies are filter^ out. The signal is sample by a level detector to 
determine if it is of sufficient amplitude to achieve a phase lock. The 
VNAs I/O processor monitors the level detector output (via the A6T 
Digital interfa<^ PCB) to help in deteradning the cause of a lock 
failure should one occur. 

The signal output from the 3 MHz low-pass filter also goes to a Hmiter 
that keeps it within a specified tolerance level. It then passes through 
a 2.25 MHz bandpass filter to select only the desired 2.25 B4Hz second 
IF signal. The signal output from the filter is buffered and sent to the 
VNA's A6 PCB where it become the source lock reference frequency. 
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A27T AMPLIFIER] SWITCH DRIVER PCB, 361XAfS62XA TEST SET 

CIRCUIT DESCRIPTION INFORMATION 



7-13 A27TAMPUFmR/ The A27T AmpHfier/Switch Driver PCB (Figure 7-10) provides switch 

SWITCH DRIVER PCB drive current for the A28T and A2OT SPDT/SpHtter Switch assembHes, 
CIRCUIT DESCRIPTION +5 Vdc power for the amplifiers in the A30T and A3 IT Tripler as- 
semblies, and sampler bias voltage for the A9T and AllT Sampler as- 
semblies. The A27T dbrcuilry consists of data latches and switch driver, 
amplifier power, sampler bias, and power filtering and regulation 
circuits. 

The VNAs I/O processor provides switch and amplifier control data 
(D0-D7) to the data latches. Upon receiving the strobe pulses from the 
VNA via the AST Digital Control PCB, the control data is latched-in, 
thus enabling the selected switch drivers and amplifier power circuits. 

When the VMA is operating in the 40 GHz to 60 GHz range, the A27T 
PCB outputs the following: 

□ Switch driver current to the A28T and A29T SPDT/SpHtter 
Switch assembli(^ to place them in the 40 to 60 GHz position. 

□ +5 Vdc power to drive the amplifiers in tihe A30T and A31T 
Tripler assemWies. 

□ Sampler bias voltage to the AOT and AllT Sampler assemblies. 
Sampler bias voltage is factory adjusted to enhance the sampler 
performance above 50 GHz. 

When the VNA is operating in the MHz to 40 GHz range, The A27T 

PCB outputs switch driver current to the A28T and A29T SPDT/Split- 
ter Swit^ assemblies to place them in the 40 MHz to 40 GHz position. 
The amplifier power and sampler bias voltage outputs are disabled. 

The power filtering and regulation circuitry filters and regulates the 
+8 Vdc, -18 Vdc, and -i-lS Vdc from the VN4 producing the +5 Vdc, 

-8 Vdc, +15 Vdc, and -15 Vdc required to power the A27T circuitry. 
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Figure 7-10^ A27T Amplifier /Switch Driver PCB Block Diagram 
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nunJber and serM number are found on tibe buffer 
amplifier. 

The AOT/A9T Channel B Buffer Amplifier/Sampler 
and the AlOT/AllT Channel A Buffer Amplifier/ 
Sampler assemblies provide down conversion of the 
40 MHz to 60 (or 65*) GHz EF input signals to the 
second IF frequency of 2.25 MHz. 

A9T and AllT are dual sampler assemblies* Each 
samples two channels. A9T samples Tfest Channel B 
(Tb) and Eefererw^e Chaimel B (Eb) aiui AllT sample 
Test Channel A (Ta) and Eeference Channel A (Ra)- 
The dual sampler assemblies consist of electronically 
controlled switch dmuits. 

For fiequencies in the range of 40 MHz to 40 GHz, 
bias voltage to control sampler switel^s is re- 
ceived firom the A6T Digital Interface FTJB via the 
buffer amplifier assembly. For frequencies abc«^ 

40 GHz, bias volmge is received from the A27T Am- 
plifier/Switch Driver PCB via the buffer amplifier as- 
sembly. 

When the test set is operating in the direct mode 
(40 MHz to 270 MHz), the samider switches are bi- 
ased to close, which passes the input EF signal di- 
rectly to the buffer amplifier assembly When the 
test set is operating in the heterodyne mode 
(270 MHz to 40 GHz), the sampler switches are self- 
biasing. They switch at the rate of the first local 
oscillator frequencies. 



* Test Set Models 361 3A and 3623A on ly 



The following paragraphs provide function^ descriptions for each of 
tiie RF components/assemblies that make up a typical RF Deck assem- 
bly. Refer to Figure 7-3 or 7-4, as applicable for your model, while read- 
ing the following descriptions. 



AilT/APT cmd 
AlOT/AllT 
Buffer AmpU- 
fieri Sampler 
Assemblies 



A buffer amplifier/sampler assembly consists of a 
buffer amplifier assembly and a sampler assembly 
grouped as a single unit, the buffer amplifier/ sam- 
pler assembly h^ a single WILTRON part number 
and is always replaced as a single unit. The part 
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This sampler switching action causes a mixing 
(heterodyning) of the first local oscillator frequencies 
and the input RF signal. One of the s^als that 
lesulte fh)in this heterodyning is the 89 MHz first 
IF. This signal goes to the buffer amplifier assembly 
When the test set is in the heterodyne mode above 
50 GHz, the sampler-switch-bias voltage is factory 
a<^usted to enhance sampler performance. 

A8T and AlOT are dual-buffer-amplifier assemblies. 
Each down-converts two channels to second IF sig- 
nals. AST down-converts Test Channel B (Tb) and 
Reference Channel B (Rb) and AlOT down-converts 
Teat Channel A(Ta) and Reference Channel A(Ra). 
The buffer amplifier assemblies provide 0 dB conver- 
sion gain (RF in to 2nd IF out). The buffer amplifiers 
have slopes which result in a conversion gain of 
-10 dB at high frequencies (approsdmately 40 GHz). 

The direct mode (40 MHz to 270 MHz) or heterodyne 
mode (first IF of BB ±4 MHz) signal inpute to the 
buffer amplifier are first amplified; then they pass 
thmugh a notch filter to eliminate imwanted har- 
monics; then they go to mixer circuit. In this circuit, 
they mix with the second local oscillator signal to 
produce the desired second IF of 2.25 MHz. 

The second IF signal passes through a low-pass fil- 
ter to eliminate unwanted frequenci^. It then goes 
to a buffer amplifier for output. The Ta, Ra^ and Rb 
second IF signal outputs go to the A24T ^urce 
Lock/Reference Select Assembly, and the Tb second 
IF output goes to the AIT Channd B IF Am|dlfier 
PCB, 
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jAiSfOP 

Power 

Amplifier 

Assembly 



The A12T Power Amplifier a^embly contains the 
500 MHz power amplifier and harmonic generator. 
The power amplifier amplifies the first local oscil- 
lator signal to achieve adequate power levels to drive 
the harmonic generator. 

When the test set is operating in the direct mode, 
the VNA sends a si^al to the A6T Digital Interface 
PCS. This signal disables A12T by removing the 
+16V power. When the test set is operating in the 
heterodyne mode, the power amplifier amplifies the 
first local oscillator signal. This signal causes the 
harmonic generator to prxKiuce harmonic pulses that 
are necessary for heterodyning to take place in 
samplers A9T and AllT. 
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A13T 

Tixmafer 

Switch 

Assembly 



There two configurations of the A 1ST Tmnsfer 
Switch assembly. In the Models 3610A/llAand 
3620A/21AIfest Sets, the A 1ST assembly (insists of 
an electronic switch and a pair of resistive splitters. 
In the Models 3612A/13A/15A and 3622A/23A/25A 
Test Sets, the A13T assembly consists of an elec- 
tronic switch only 

The A13T Transfer Switeh assembly receive the RF 
signal from the VNA system signal source and 
switches it to PORT 1 for forward measurements 
and to PORT 2 for reverse measurements. The 
switching of A13T is controlled by the VNA, via the 
AST Digital Interface PCB. 

In the Models 3610A/llAand 3620A/21A, the resis- 
tive splitters within A13T split the RF signal. Apor- 
tion of this signal goes to a test port and a portion 
goes to the reference channel (Ra or Rb). The resis- 
tive splitters maintain the same RF power, magni- 
tude, and phase relationship between the RF signals 
that go to the test port and reference channel. 

In the Models 3612A/13A/15A and 3622A/23A^5A, 
the RF signal is routed to PORT 1 and PORT 2 via 
the A28T and A29T SPDT/Splitter Switch assem- 
blies. Signal splitting is accomplished in the A2OT 
and A2^ SPDT/Splitter Switch assemblies for fre- 
quencies in the 40 MHz to 40 GHz mnge. It is accom- 
plished in the A30T and A3 IT TVipler assemblies for 
fiequencies above 40 GHz. 
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A14T/A15T 
Coupler / 
Connector 
Assemblies 



A16T 
Power Di- 
vider 
Assei^ly 



The A14T and A16T Coupler/C oim«tor assemblies 
ai^ the directional couplers for the test ports - AMT 
for test port 1 and A15T for test port 2. 

In the for^^rd measurement mode, the A14T assem- 
bly couples the stimulus signal to the DOT. It cou- 
ples the reflected signal from the DUT to test 
channel A(Ta)» In the reverse measrirement mode, 
the stimulus signal that travels through the DOT is 
coupled by A14T to Ta. 

In the reverse measurement mode, the A16T assem- 
bly a>uples the stimulus signal to the DOT and cou- 
ples the reflected signal from the DUT to test 
channel B (Tb). In the forward measurement mode, 
the stimulus signal that travels throng the DUT is 
coupled by A15T to Tb. 

The A16T Three-Way Power Divider assembly re- 
ceives the calibration (83 kHz) or third local oscil- 
lator (21^ MHz) signal ftom the VNA A3 PCB and 
divides it between three paths of equal impedance: 
AIT, AST, and A3T TMs enables the same oscilLator 
(LG 3) to drive all three mixer circuits with equal 
amplitude au«i minimum loss. 
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A17T 
Reference 
Delay Mount- 
ing Bracket 



AlSTtAlWr 
Bias Ikes 



The A17T assembly is the reference delay mountiiig 
bracl^t. This rear panel mounted, mechanical as- 
semb^ has four connectors and two cable loops, W30 
and W31. The two cable loo{^ allow the two infer- 
ence channeb, Ba and Kb, to be used as a receiver. 
This provides for custom-defined user parameters 
with any combination of channels. 

The A18T and A19T Bias Tee assemblies are com- 
ponents of tiie Modeb 362XA Active Device Ttest Sets 
only 

The AI8T and A19T Bias The assemblies provide 
bias capability to PORT 1 and PORT 2 respectively 
They are necessary to supply dc volts^e to active 
DUlh reqmring bias. 

A bias tee functionally consists of a coupling 
capacitor and an inductor. The capadtor couples the 
RF signal; the inductor provides a low impedance 
path for the dc voltage and a high impedance path 
for RF. In this way the bias tee assemblies provide 
dc bias volta^ to the active DUTs with minimum 
signgd loss. 
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A20T,A21T, 

tmdA22T 

Step 

Attenuatom 



The A2OT^ A21T, and A22T Step Attenuator as- 
semblies are components of the Models 362XA Active 
Device Test Sets only. A20T is the PORT 2 test at- 
tenuator, A21T is the PORT 2 source attaiuator, and 
A22T is the PORT 1 source attenuator. 



A20T, A21T, and A22T are digitally-programmable, 
10 dB, 0 to 70 dB step attenuators. Attenuation is 
controlled by the VNA via the A7T Attenuator Driver 
PCB. 



A20T, the PORT 2 test attenuator, controls the 
signal level from the DOT. A maximum attenuation 
of 40 dB be selected for A20T. A21T, the PORT 2 
source attenuator, and A22T, the PORT 1 source at- 
tenuator control the stimulus signal level, A maxi- 
mum of 70 dB can be selected for A21T and A22T. 

The step attenuator assemblies consist of three at- 
tenuator i^ds --40 dB, -20 dB, and -10 dB. Any com- 
bination of these three attenuator pads can be 
switched in through digitaUy-selected solenoid 
switches. Each attenuator pad can also be bypassed 
by switching in an internal thruline, 

A25T The A25T RF Splitter assembly splits the harmonic 

RF Splitter generator output signal from the A12T Power 

Assembly: Amplifier assembly into two patiis of equal im- 

pedance. The two paths supply signals that are rich 
in harmonica to the AST and AllT Samplers for 
heterodyning. 
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A28HP and 
A29T 

SPDTiSplit- 
ter Switch 
Assemblies 



The A28T and A29T SPDT/Splitter Switch assem- 
blies are components of the Models 3612A/13A/15A 
and 3622A/23A/25ATest Sets only. 

The A28T and A29T SPDT/Splitter Switch a^em- 
blies have two switch positions — 40 MHz to 40 GHz 
and above 40 GHz, A28T and A29T switching is con- 
trolled by the VNA through the A27T Ampli- 
fier/Switeh Driver PCB. 

When the VNA is operating in the 40 MHz to 
40 GHz range, the switches are positioned sudh that 
the RF signal goes through the A28T and A29T split- 
ter. Part of the RF signal goes to ihe test ports, via 
the couplers, and part goes to the reference chan- 
nels. Both parts go through the multiplexer couplers 
of the A30T and A3 IT Tripler assemblies. 

When the VNA is in the above 40 GHz range, the 
switches are positioned sudi that the RF signal is 
routed to the inputs of the A3OT and A3 IT Tripler as- 
semblies. 
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A30T and The A30T and A3 IT Tripler assemblies are compo- 

A31T THpler nents of Test Set Models 3612A/13A/15A and 
Assemblies 3622A/23A/25 A only. These assemblies are frequency 

triplers that enable the test set to provide frequency 
coverage to 50**, 60, or 65* GHz. 

The dc power for the A30T and A3 IT Tripler assem- 
bli^^ is controlled by the VNA through the A27T Am- 
plifier/Switch Driver PCB. For test set models 3613A 
and 3623 A, the dc power for the A30T and A3 IT 
assemblies is provided by a 40-5x Auxiliary Power 
Supply via the rear panel AUXILIARY POWER 
INPUT connector. 

When the VNA is operating in the 40 GHz to 60 (or 
65) GHz range, power is applied to the A30T and 
A31T Tripler assemblies. The switches in tl^ A28T 
and A29T SPDT^plitter Switch assemblies are posi- 
tioned such that the RF signal is routed to the in- 
puts of the tripler assemblies. 

The 13.33 GHz to 16.67, 20, or 21.67 GHz signals are 
amplified then tripled in frequency to obtain the fi- 
nal output of 40 to 50, 60 or 65 GHz. From the multi- 
plier, the signal goes through an isolator, which 
prevents the reflection of RF energy back to the mul- 
tiplier, and a high-pass filter, which eliminates un- 
vmnted froquencies. 

The RF signal is sent to the multiplexer coupler, 
where a portion of it is roupled out to the test ports 
and another portion to the reference channels. 

When the VNA is in the 40 MHz to 40 GHz range, 
power to A30T and A31T is removed and the 
switches in A28T and A29T are positioned such that 
the RF signal is routed through the splitter within 
A28T and A2OT. The split RF sipiai is sent through 
the multiplexer couplers of A30T and A3 IT to 
PORT 1 and PORT 2 and on to the reference 
channels. 



* Mod^ 3613A and ^3A oniy 

** TestSetMcKJ^3615Aand3^5A 
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8-1 iNTEODUCTiON This chapter describes the 8630A and 363JLA Tfest Sets. It provides in- 

stallation and operation information, an ovenadl functional desmption, 
mainframe PCB descriptions, and RF deck assembly descriptions. 

8*2 INSTALLATION AND The 363XA Frequency Converter Thst Sets are four-channel receivers 

OPERATION that measure magnitude and phase of frequency convemon devices. 

They can operate with two source signals and the receiver signal, all at 
different frequencies and «)nteolled from the VNA front j^nel. 

These test sets can be configured by the user to address a wide variety 
of applications. Information pertaining to the operation of these test 
sets is provided in Appendix A, at the rear of this manual. 
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8-3 FUNCTIONAL The 3630A and 3631A Test Sets (Mpire 8-1, page S*7) are similar in 

DESCRIPTION (instruction and operation. The 363 lA differs only by having an addi- 

tional front end frequency multiplier for its higher frequency operation 
to 60 GHz. Figure 8-2, page 8-8, shows assembly locations. 

Front End The test sets receive KF energy from the source. 

This energy is divided. A portion goes to a step atr 
tenuator, then out to the RF OUT port. Another jkjt- 
tion goes out to the SOURCE LOCK OUT port, TTie 
device-under-test (DUT) uses these two sisals and 
returns the Test A/B (Ta and Tb) and Reference A/B 
(Ra and Rb) signals to the test set front panel ports. 

First and The test sets have two prima^ modes of operation; 

Second IF direct and heterodyne. The direct mode is for fre- 
Doum quendes between 40 MBfe and 270 MHz, The 

Conversmn hetercd 3 ?ne mode is for firequendes from 270 MHz to 
40 GHz. 

In the direct mode, dual samplei^ A9T and AllT are 
like closed switches and send the test (Ta and Tb) 
and reference (Ra and Eb) signals to the buffer 
ampMers AST and AlOT. 

In the heterodyne mode, .^T and AllT switch either 
at the frequency of the first local oscillator (LG 1) or 
at harmoni^^ of ffie first LO. The A5T First Local Os- 
cillator PCB— (^ntroUed by the VNA — outputs a 
357 MHz to 536.5 MHz LO frequency 

The first LO output goes to the A12T power 
amplifier assembly, where it is amplified to drive the 
harmonic generator. This produces the harmonic pul- 
ses necessary for hetertKiyning in the samplers. 

The A12T first LO output goes to APT and AHT, via 
the A25T RF splitter assembly. The switching action 
of a samjder causes a mixing of the first LO frequen- 
cies and the input signal (Ta, Tb, Ra, or Rb). This 
heterodyning action provides the desired inter- 
mediate frequency (IF) of 89 MHz ±4 MHz. The 
resultant first IF signals are input to buffer 
amplifiera AST and AlOT, 
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In the buffer amplifiers, the direct mode signal 
(40 MHz to 270 MHz) or first IF signal (89 MHz) is 
mixed with the second Icnial oscillator (LO 2) signal. 
The A4T IX> 2 PCB, which is controlled by the VNA, 
outpute an LO frequency in the range between 
12.25 MHz and 272.25 MHz. 

The heterodynii^ of the direct mode/first IF and 
second LO frequencies produces the desired second 
IF of 2.25 MHz. The buffer amplifier assemblies pro- 
vide 0 dB conversion gain. The second IF test and 
reference signak (Ta, Ra, and Ife) from the A8T and 
AlOT buffer amplifiers go to the A24T Source 
Lock/R^erence Select assembly. The second IF test 
signal Tb — which is output by one half of the AST 
buffer amplifier — goes dir^tly to tiie AIT Channel 
B IF Amplifier. 

The A24T Source Lock/Reference Select assembly 
(also referred to as the LRL Module), contains 
switch^ for selecting the desired second IF signal 
source for the A2T Reference Channel IF Amplifier, 
the A^ Channel A IF Amplifier, and the VNA 
Source Lock circuitry. 

The A24T switches are controEed by the VNA 
through the A6T Digital Interface PCB. The second 
IP signal source for the A2T Reference Channel IF 
Amplifier is either Ra or Rb. The seoond IF signal 
source for the A3T Channel IF Amplifier is either Ta 
or Ra. The second IF signal source for the VNA 
Source Lock circuitry is Ra for forward measure- 
ments and Rb for reverse measurements. 



Source Lock/ 
Reference 
Signal 
Selection 
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Third IF 
Down 
Conversion 
€tnd 

Amplification 



The heteraiyniijg of the seojnd IF and third LO fre- 
quency produces the desired third IF of 83H kHz. 
The third IF signal is then amplified as required by 
five gain-ranging amplifiers b^ore being output to 
the VNA Synchronous Detector circuits. The gain- 
ranging amplifiers are controlled by the VNA, 
through the A6T Digital Interfacje PCB. 

The VNA automatically places the Channel IF 
Amplifiers in the calibrotion mode ev€ary three 
minutes. In this mode, an 83VS kHz signal is 
received from the VNA via the A16T Three-Way 
Power Divider. This 83^ kHz calibration signal goes 
diroctly to the gain-ran|^ng amplifiers. These 
amplifier are then automatically calibrated to assure 
optimum accuiacy and predictability of the Channel 
IF Amplifier outpute. 



The AIT, A2T, and AST Channel IF AmpKfiers have 
two modes of operation — measurement (LO) and 
calibration (CAL). In the measuroment male, the 
second IF signal is mixed with the third local oscil- 
lator (LO 3) signal of MHz received from the 
VNA via the A16T Three-Way Power Divider. 
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3630A/3631A TEST SET AIT, A2T, and AST CHANNEL IF AMPLIFIER 

INFORMATION PCB CIRCUIT DESCRIPTION 



8-5 A1% AIT, and A3T The AIT, A2T, and A3T Channel EF AmpHfier assemblies (Figure 8-3) 

CHANNEL iFAMPLIFIEB are functionaUy equivalent The AIT and A3T PCBs am mechanically 

PCB C^RCUIT identical; only the PCB cover plates are different The A2T PCB has a 

DESCRIPTION different cxjmponent layout and card-edge connector pin configuration, 

Ihe following functional description applies to ail three. 

The Channel IF Amplifier PCBs have two modes of operation: measure- 
ment (LO) and calibration (CAL). In the measurement mode, the 
2.25 MHz second IF signal input goes via a buffer amplifier to a 
2.25 MHz bandpass filter that removes harmonics and other unneces- 
sary signal. The output fit>m the filter is split into two separate signal 
paths. The signals are then phase-shifted; one signal by +45"* and the 
other by -4 Each of the phase-shifted signals is mixed with a 
2V^ MHz third local oscillator signal received from the VNA 

One of the frequencies produced in each mixer is 8314 kHz — the dif- 
ference of the two frequendes. The two phase-shifted, heterodyned sig- 
nals are then filtered, phase shifted back to 0 % and summed in an 
amplifier to rqject the ima^ frequency. The output passes through an 
8314 kHz bandpass filter that reacts all harmonics and subharmonics 
of the fundamental frequencies. The 8314 kHz third IF signal then 
goes to five gain-ranging amplifiers that have selectable gains of one or 
four. , 



The thW IF signal output is maintain^ at an acceptable level 
through autmnatic gain control (AGC). The peak detector, at the output 
of the gain-ranging amplifiers, detects the peak signal level and sends 
a dc voltage representing this level to the comparator. The comparator 
determines if the dc voltage is in the necessary range of levels required 
by the VNA synchronous detectors. The comparator outputs one of 
three signals: 

n L=> 0 dB — overload peak signal level condition 

□ L=> -12 dB — maximum peak signal level condition 

D L=> -24 dB — minimum p^k signal level <endition. 

These signals are sent vm the A6T Digital Control PCB to the VNA, 
Respontog to these signals, the VNAsen^ data through AST to con- 
trol the gain ranging amplifiers maintaining the peak signal level be- 
tween 0 and ”24 dB. 
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Third IF peak signal levels affect the amplifiers as follows: 

□ When the peak signal level is between 0 and -24 dB, all 
amplifiers are set to a gain of one. 

□ When the peak level drops below -24 dB, the first gain-ran^ng 
amplifier is set to a gain of four. The gain of the first amplifier 
remains at four until the signal reaches a peak level above 
-24 dB. 

□ If the peak signal drops to a level below —36 dB, the second gain- 
ranging amplifier is set to a gain of four. 

□ If the peak signal drops to a level below -48 dB, the third gain- 
ranging amplifier is set to a gain of four. 

□ If the peak signal drops to a level below —60 dB, the fourth gain- 
ranging amplifier is set to a gain of four. 

O If the peak signal drops to a level below -72 dB, the fifth gain- 
ranging amplifier is set to a gain of four. 

In this way the third IF signal is incrementally boosted each time the 
signal level at the peak detector drops 12 dB after the initial -24 dB 
threshold. 

The VNA automatically places the AIT thru AST Channel IF 
Amplifiers in the caEbmtion mode every three minutes. In the calibra- 
tion mcKie, an kHz signal is received flrom the VNA and sent 
directly to the gain-ranging amplifiers. The signal level is then in- 
crementally increased by individually programmmg each of the gain- 
rangir^ amplifiers in succession. The outputs are then measured and 
compared to expected values. The VNA then trims each of the 
amplifiers using a software algorithm to achieve optimum accuracy 
and predictability. 
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8*6 A4T LO 2 PCB Hie A4T LO 2 FCB (Figure 8-4) provides tihe second local oscillator 

CIRCWT (!^$CRfPTION (LO) signal to the AST and AlOT Buffer Amplifiers. There it mixes with 

file first IP signal to produce the second IF of 2.25 MHz. The A4T cir- 
cuitry consists of a loop gain control circuit, a summation amplifier, an 
8-bit digital- to-analog converter (DAC), a linearizer, a voltage- tuned os- 
cillator (VTO), a seri^ of divide-by-2 frequency dividers, a window 
comparator, a frequency range selection circuit, and several buffer 
amplifier. 

The frequency control input is a variable dc voltage coming from the 
A2 LO 2 Phase Lock PCB of the VNA The window comparator deter- 
mines if the dc voltage has the level reqtiired for a phase lock. The out- 
put of the window comparator sends a status bit to the I/O processor of 
the VNA for diagnostie purposes. 

If the test set Mgnal source is a synthesizer, ttie VNA's I/O processor — 
operating through the A6T IMgital Interface PCB — changes the at- 
tenuation in loop gain control drcuit to compensate for loop gain chan- 
ges each time a different frequency range is selected. 

The YNA’s I/O proce^or pre-tunes the VTO by sending a byte to the 8- 
bit DAC via the A&T Digital Interface PCB. The output of the DAC is 
summed with the freqimncy control input in the summation amplifier. 
The DAC output coarse tunes the VTO frequency output. The frequen- 
cy control input fine tunes the frequency output. 

The output of the summation amplifier is linearized to compensate for 
nonlinearities in the VTO. The output of the VTO is a 98 MHz to 
272.25 MHz signal. One output is bi:tfrered and sent to the VNAs A2 
LO 2 Phase Lock PCB. The other output is sent to a seri^ of divide-by- 
2 frequency dividers. 

Depending on selection, the frequency ran^ selection drcuit sends the 
VTO output signal directly to the output buffer amplifiers or through 
any of the frequency dividers before being sent to the output buffer 
amplifiers. The buffer amplifier outputs are the second local oscillator 
frequencies and have a frequency range from 12.25 Bfflz (divide by 8) 
to 272.25 MHz (divide by 1). 
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AST LO 1 PCB 
CIRCUIT DESCRIPTION 



3630AI363U TEST SET 
INFORMATION 



8-7 AST LO 1 PCB During the heterod 5 nne mode of operation., the A5T LO 1 FOB (Figwe 

CIRCUIT DESCRIPTION 8-5) provides the first local osdllator signal (LO 1) to the A12T Power 

Amplifier assembly. In A12T, the LO 1 signal is amplified to drive the 
harmonic generator, producing the harmonic pukes necessary for 
heterodynir^ in the samplers, AST and AllT 

The AST drcuitiy consists of a summation amplifier, an 8-bit digitai-to- 
analog converter (DAG), a 100 kHz/150 kHz notch filter, a linearizer, a 
voltage-tuned oscUlator (VTO), a window comparator, and two buffer 
amplifiers. 

The frequency contml input is a variable do voltage coming from the 
A1 LOl Phase Lock PCB of the VNA The window comparator deter- 
mines if the dc voltage is in the necessary range of levels required for a 
phase lock. The output of the window comparator OTds a status bit to 
the I/O Processor of the VNAfor diagnostic purpcmes. 

O The VNAs I/O processor pre-tunes the VTO by sending a byte to 
the 8-bit DAC via the A6T Digital Interface PCB. The output of 
the DAC is summed with the frequency control input in the sum- 
mation amplifier. 

The DAC output coarse tunes the VTO frequency output and the fre- 
quency crmtrol input fine times the frequency output. The output of the 
Summation Amplifier is first filtered by the 100 Mz/150 kHz notch fil- 
tor to remove unwanted signals and then linearized to compensate for 
nonlinearities in the VTO. The output of the VTO is a 357 MHz to 
536.5 MHz signal. 

One output is sent to the A1 LOl Phase Lock PCB in the '^A . The 
other output is sent to a buffer amplifier. When the test set is in the 
heterodyne mode, the VNAs I/O processor turns on the buffer 
amplifier sending the first local oscillator signal to the A12T Power 
Amplifier Assembly. 

In the direct mode (40 to 270 MHz), the A12T Power Amplifier is 
turned off and tibie flbrst local ^illator signal is attenuated. 
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A5TL01PCB 
CIRCUIT DESCRIPTION 



100 KHz, 150 KHz 
NOTCH 



357 - 536.5 MHz 
VTO 



FREQUENCY 
CONTROL 
INPUT FROM 
A1 PC0 (VNA) 




VTO 1 OUT 
357 - 536.5 MHz 
TO A1 I VNA) 




FROM I/O 

PROCESSOR 

VIA A6T. A16 (VNA) 






TO POWER 
AMPLIFIER 
assembly. A12T 



FROM I/O 
PROCESSOR 
VIA A6T, A16 (VNA) 



V 8 DETECTOR 
TO A1 (VNA) 



WINDOW 

COMPARATOR 



TO I/O PROCESSOR 
VIA AST, A16(VNA) 



Figure 8-5. AST LO 1 PCB Block Diagram 






AST DIGITAL INTERFACE 3630A/3631A TEST SET 

PCS CIRCUIT DESCRIPTION INFORMATION 



8^8 AST DfGITAL INTERFACE The ACT Digital Interface PCB (Mgure 8-6) pmvides digital interface 
PCB CIRCUIT between the VNA and test set. The ACT circuitry consists of a bi-direc- 

DESCRIPRON ti<mal bus transceiver, latches, buffi's, strobe decode lo^c, three-to- 

eight decoders, and power filtering and regulation circuits. 

The address and data bus connects the test set to the VNA’s A16 Test 
Set I/O PCB. Upon receiving a strobe pulse from the VNA, the strobe 
decode logic circiiit enables the input latch to latch in first the address 
byte and then the data b 3 rte. This enables the decoders to read the ad- 
dress data and select the appropriate device. 

The bus transceiver is a bi-durectional interface for the input data 
going to and output data coming firom the test set circuits. When bit 7 
of the address data byte is set high, the change in logic level of the bus 
transceiver direction input (DIB) reverses the direction of the data bus, 
If the data byte is to be written to the test set, the 3-to-8 decoder 
enables the appropriate latch. If the data byte is coining from the test 
set and going to the VNA, the 3-to-8 decoder enables the appropriate 
buffer. 

The power regulation and filtering circuitry regulates and filters the 
+8 Vdc, —18 Vdc, and -i-18 Vdc jfrom the VNA, producing the +5 Vdc to 
power the A6T PCB and the +15 Vdc and -15 Vdc to power the AST, 
AlOT, and A12T RF modules. 
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INFORMATION PCB CIRCUIT DESCRIPTION 




Figure 8-6. A6T Digital Interface PCB Block Diagram 
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A23T MOTHERBOARD 
PCB CIRCUIT DESCRIPTION 



3630A13631A TEST SET 
INFORMATION 



8^9 A23TMOTHEmOARO 
PCBCmCUfT 
OESCRtPVON 



Adc^tionally, tibe A23T PCB holds fe connectors that are the physical 
interface to the PCB assemblies of the test set. 



The A23T Motherboard PCB contains no active devices. It ^ectrically 
connects the drcuits within the test set. It also provides electrical inter* 
face to the VNA through the rear panel SIGNAL and CONTROL connect 
tors. 




361XAJ362XA TEST SET A24T SOURCE LOCKJREFERENCE SELECT 

INFORMATION ASSEMBLY CIRCUU DESCRIPTION 



8-10 



D A2T Reference Clianiiel IF Amplifier - Ra or Rb 
□ AST Channel A IF Amplifier - Ta or Ra 

D VNA Source Lock - Ra for forward measirrements , Rb for revei^e 
measurement 

The Ra or Rb signal entering the source lock reference circuit is buf- 
fered and passes through a 3 MHz low-pass filter where undesirable 
frequencies are filtered out The signal is sampled by a level detector to 
determine if it is of sufficient amplitude to achieve a phase lock. The 
VNAs‘I/0 processor monitors the level detector output (via the A6T 
Digital Interface PCB) to help in determining the cause of a lock 
failure should one occur. 

The signal output firom the 3 MHz low-p^ filter also goes to a limiter 
that keei^ it within a specific tolerance level. It then passes through 
a 2.26 Iffiz bandpass filter to sel^t only the d^ired 2.25 ]^Hz second 
IF signal. The signal output from the filter is buffered and sent to the 
VNAs A6 PCB where it becomes the source lock reference fi*equency. 



A24T SOURCE The A24T ^urce Lock/Reference Select assembly, also refered to as 

LOCKMEFERENCE the LRL Module, contains a source lock reference circuit and a series of 

SELECT ASSEMBLY FET switches that provide selection of the souroe of the second IF sig- 
CiRCWT DESCRIPTION nal for the A2T Reference Channel IF Amplifier, the AST Channel A IF 

Amplifier, and the VHA source lock circuitry. The switches are control- 
led by the VNA via the AST Digital Interfece PCB. The second IF sig- 
nal source selections are: 
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8-11 RF DECK ASSEMBLY The following paragraphs provide functional descriptions for each of 
DESCRiPTIONS the RF comixments/assemblies that make up a tyiacal RF Deck as- 

sembly. Refer to Figure 8-1 while reading the following descriptions. 



AST/ASTemd 

AIOT/MIT 

Buffer 

Amplifier/ 

Sandler 

Assemblies 



A buffer amplifier/sampler assembly consists of a 
buffer amplifier assembly and a sampler assembly 
grouped as a single unit, the buffer amplifier/ 
sampler assembly has a single WILTRON part num- 
ber and is always replaced as a single unit. The part 
number and serial number are found on the buffer 
amplifier. 



The A8T/A9T Channel B Buffer AmpHfier/Sampler 
and the AlOT/AllT Channel A Buffer Amplifier/ 
Sampler assemblies provide down conversion of the 
40 MHz to 60 GHz RF signals to the second IF of 
2.25 MHz. 



A9T and AllT are dual samplm- assemblies. Each 
samples two channels. AffT samples Tfest Channel B 
(Tb) and Reference Channel B (Eb) and AllT sample 
Tbst Channel A(Ta) and Reference Channel A(Ea). 
The dual sampler assemblies consist of electronically 
controlled switch ciremts. 



For frequencies in the range of 40 MHz to 40 GHz, 
bias voltage to control the sampler switches is 
rw^ved from the AST Digital Interface PCB via the 
buffer amplifier assembly. For frequencies above 
40 GHz, bias voltage is reosived from the A27T 
Amplifier/Switch Driver rcB via the buffer 
amplifier as^mUy, 

When the test set is operating in the direct mode 
(40 MHz to 270 MHz), the sampler switches are 
biased to close, which passes the input RF sigaal 
directly to the buffer amplifier assembly. When the 
test set is operating in the heterodyne mode 
(270 MHz to 40 GHz), the sampler switches are 
biasing. They switch at the rate of the first local 
oscillator frequencies. 
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This sampler switching action causes a mixing 
(heterodyni^) of the first local oscillator frequencies 
and the input RF signal. One of the signals that 
results from this heterodyning is the 89 MHz first 
IF. This signal goes to the buffer amplifier assembly. 
When the test set is in the heterodyne mode above 
50 GHz, the sampler-switch>bias voltage is factory 
adjusted to enhance sampler performance, 

AST and AlOT are dual~bufrer*amphfier s^semblies. 
Each down-converts two channels to second IF sig- 
nals. AST down-converts Test Channel B (Tb) and 
Reference Channel B (Rb) and AlOT down-converts 
Test Channel A(Ta) and Reference Channel A(Ra). 
The buffer amplifier assemblies provide 0 dB conver- 
sion gain (RF in to 2nd IF out). Hie buffer amplifis*s 
have slopes which result in a conversion gain of 
-10 dB at high frequencies (approximately 40 GHz). 

The direct mode (40 MHz to 270 MHz) or heterodyne 
mode (first IF of 89 ±4 MHz) signal inputs to the 
buffer amplifier go to mixer circuit In thte circuit 
they mix with the second local oscillator signal to 
produce the d^red second IF of 2,25 MHz. 

The second IF signal passes through a low-pass fil- 
ter to eliminate unwanted frequencies. It then goes 
to a buffer amplifier for output The Ta, Ra, and Rb 
second IF signal outputs go to the A24T Source 
Lock/Reference Select Ass^bly, and the Tb second 
IF output goes to the AIT Channel B IF toplifier 
PCB, 

A12T The A12T Power Amplifier assembly contains the 

Power 500 MHz power amplifier and harmonic generator. 

Amplifier The power amplifier amplifies the first local osdl- 

Assembly lator signal to achieve adequate power levels to 

drive the harmonic genemtor. 

When the t^t set is operating in the direct mode, 
the VNA sends a s^al to the AST Digital Interface 
PCB. This signal disables A12T by removing the 
+15V power. When the test set is operating in the 
heterodyne mode, the power amplifier amplifies the 
first local oscillator dgnal. This signal causes the 
harmonic generator to produce harmonic pulses that 
are necessary for heterodyning to take place in 
samplers AST and AllT, 



360BMM 



8-21 



RF DECK ASSEMBLY, 
DESCRIPTIONS 



3630AI3631A TEST SET 
INFORMATION 



A16T 

Power 

Divider 

Assembly 



A17T 

Control Out- 
put Mount- 
ing Brewket 



A21T 

0-70 dB Step 

Attenuator 

Assembly 



A25T 

RF Splitter 
Assembly 



The A16T Three-Way Power Divider assembly 
receives the calibration (83V| kHz) third local c^dl- 
lator (21^ MHz) signal from the VNA A3 PCS and 
divides it between three paths of equal impedance: 
AlT, A2T, and A3T This enables the same oscillator 
(LO 3) to drive all three mixer circuits with equal 
amplitude and minimum loss. 

The AITT assembly is the control output mounting 
bracket. This mechanical assembly has three connec- 
tors for the external connection of WILTRON com- 
ponents (two step attenuators and a transfer 
switch). 

The A21T 0-70 dB Step Attenuator assembly <x>n- 
sists of three attenuator pads. These pads produce 
attenuation to 40 dB, 20 dB, and 10 dB. com- 
bination of these three attenuators can be switched- 
in through digitally selected solenoid switches. 

The A25T RF Splitter assembly spHts the harmonic 
generator output signal from the A12T Power 
Amplifier assembly into two paths of equal im- 
pedance. The two paths supply signals that are rich 
in harmonics to the AST and AllT Samplers for 
heterodyning. 
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TMs chapter describes the 3635B Test Set and the Models 3640X-B 
and 3641X>B mm-Wave Modules, which comprise the test set portion of 
a mm-Wave VNA System. This material provides overall fimctional 
description, mainframe PCB d^criptions, and BF deck assembly 
descriptions. 



Figtire 9-2 shows a fdnctional block diagram of the WILTRON mm- 
wave VNA system. This ronfiguration include insfrumentation fimc- 
tions from each of the three basic building blocks of a VNA system: 

O Signal Sources: 

Model 360SS47 System Source (or 6647B or 6747B) (LO input) 
Model 6729B Swept Frequency Synthesizer (RF input) 

□ Test Set: Model 3635B mm-Wave Test Set with: 

one Model 3640B(Q, U, V^ car W) mm-Wave Module for Port 1 and 
either a second 3640B module, or a 3641B (Q, U, % or W) mm- 
Wave module for Port 2. 

□ Vector Network Analyzer: 

Model 360B VNA 

□ 3€^ACM Auxilary Control Module 

The mm-Wave VNA system requires an ausdliaiy control panel 
(not shown on diagram) to supply it with operating voltages. This 
instrument mounts in the 360C3 console. Appendix B provides in- 
stallalion and maintenance information. 



The mm-wave VNA system requiies two signal source (Figure 9-2, 
page 9-7). They proride LO and RF signals to the mm-wave modules. 
The 33 GHz to 110 GHz signals applied to the DUT are down-con- 
verted within the modules to a 270 MHz IF signal. Figure 9-3, page 9- 
8, shows assembly locations. 

The VNA controls the two signal sources through the dedicated Source 
Control System IEEE-488 bus (GPIB). Do not ronfuse this with the 
other rear panel VNA GPIB connection which is used with an external 
rontroller. In the mm-wave VNA system configurotion, as shipped from 
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the factory, the 360SS47 (test set LO IN) is set to GPIB address 5, The 
6729B (test set RF IN) is set to GPIB address 4. 

The signal sources provide dean, phase-locked test signals at 
programmed frequency points for precise test data. The frequency 
range of the sources determine the frequency range of the VNA. Fre- 
quency accuracy of the sources is an important factor in the accuracy of 
VNA measurements — especially phase accuracy. 

The mm- wave VNA system phase-locking scheme is unique among the 
WILTRON VNA family The system multiple phase-lock loops provide 
a stable set of four 2.25 MHz IF frequencies. The primary frequency 
reference for the system is the internal 10 MHz reference in the Model 
6729B Swept Frequency Synthesizer; no frequency reference external 
to the VNA system is required. The second and third local osciHat<H*s 
are referenced to the VNA 10 MHz Inference — a very stable time 
base. 

Overall system phase lock is maintained by controlling the 360SS47 
via its rear panel PHASE LOCK INPUT. Comparison of one of the 2.25 
B4Hz IF signak to the VNA 10 MEz reference provides the correction 
signal necessary to readjust the 360^47 frequency In this manner, aU 
four 2.25 MHz IF signals remain stable. 

Because the LO 2 and LO 3 signal outputs are shared by all channels^ 
and becau^ they both use the VNA 10 MHz reference — any noise or 
phase errors in the respective LO will be canceled out in the channd 
romparison circuits that follow in the VNA 

Any failure in the VNA phase-lock scheme will be sensed by one of the 
many Lock Detect circuits. A flag will then be sent to the VNA 
microprooessor circuits and a LOCK F AIL URE message will be dis- 
played on the CRT. System phase-lock problems will be much easier to 
isolate with a clear understanding of the individual phase-lock loop 
interactions. 

System frequency accuracy and resolution are critical concerns in the 
VNA These characteristics are directly traceable to the system sour- 
ces. Frequency accuracy and resoluticai are two terms that are often 
misunderstood. 

Frequency accuracy is a measure of the deviation, or drift, from the 
selected frequency In other words, it is the frequency stability. The 
10 MHz time base in the 6729B has less than 1 Hz drift per day for 
each 1 GHz of frequency 

Frequency resolution is the smallest frequency step increment avail- 
able for a selected frequency The 36(BS47 resolution is 100 kHz. The 
6729B resolution is 1 kHz, However, because the 6729B RF Output 
goes throng a frequency multiplier in the mm-wave module — which 
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is necessary to achieve the very high fireqaendes requdred for down-con- 
version — the 1 kHz resolution is xmdtipKed by the harmonic value 
(that is, at the nth harmonic, the resolution is n kHz), 



9‘4 mm-WAVE MODULES 
DESCmPTION 

Table 9-1. Model 3640B-X jy-ans- 
mission / Refkctkm Modules 



The mm-wave modules provide two functions: signal routing and down- 
<»nversion. Thei« are two types of modules: 3640B-X Transmis- 
sion/Reflection Modules and 3641B-X Transmission-only Modules, 

Each of the modules are available in one of four frequency ranges, 
denoted by waveguide band as shown in Tables 9-1 and 9-2 (left). 



Model 


FrequiNicy 

(GHz) 


Wav^uude 

Flari^ 


3640B-Q 


3310 50 


WR-22 


3640B-U 


40 to 60 


WR-19 


3640 B-V 


50 to 75 


WR-15 


3640 B-W 


7$ to 110 


WR-10 



Details of the mm-wave modules are shown in Figure 9-2. Although the 
modxiles contain no field-serviceable parts, it is necessary to fully un- 
derstand their construction and signal flow to deduce and isolate 
module-related problems. 

Figure 9-2 shows two modules in place, lb determine the appropriato 
frequencies applied to the mm-wave modules by the signal sources, 
refer to Figure 9-1 on the following page. 



TabUB‘2. Model SmUB^XTrans^ 
mission Modules 



Model 


Frequency 

RanseCOHz) 


Waveguide 

Flange 


3641 B-Q 


33 to 50 


WR^2 


3641 B-U 


40 to 60 


WR-19 


3641 B-V 


50 to 75 


WR-15 


3641 B-W 


TStOllO 


WR-10 



ms MM 
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The correct ccxnblnatlon of LO and RF inputs to the mm-wave module will produce 
the proper 270 MHz IF output to the test set input butter amplifiers. To acasmplish 
this, the 6729B Swept Frequency Synttiesizer RF Output is tuned to a frequency 
such that a predictable harmonic output from the module’s Frequency Multiplier cir- 
cuit v«ll cmise a resulting OUT ^mulus frequency that Is exactly 270 MHz away 
from a predictable harmonic of the 360SS47 System Source (multiplication of the 
360SS47 LO IN signal takes place within the mixer). 

The following formulas apply to each band (all values are expressed In QHz). Ex- 
ample \^lues relative to the beginning and end of band are given to the right of 
each formula. 

Signal Source Formula Signal Source Frequency Range 

Q Band (33 to 50 GHz Measurement Frequency Range), where 
F = Desred Measurement Frequency 

LO IN (360SS47) = 1/4 (F+0.27) 8,3175 to 12.5675 GHz 

RF IN (6729B) ^ 1/3F 11 to 16.333 GHz 

U Band (40 to 60 QHz Measurement Frequency Range), where 
F = Desred Measurement Frequency 

LO IN (360SS47) = 1/4 (F-0.27) 10.067J5Jto 15.0675 GHz 

RF IN (6729B) = 1/3F 13.333 to 20 GHz 

V Band (50 to 75 GHz Measurement Frequerwy Range), where 
F = Beared Measurement Frequency 

LO IN (360SS47) = 1/5 (F-0.27) 10.054 to 15.054 GHz 

RF IN (6729B) = 1 /4F 1 2.5 to 1 8,75 GHz 

W Band (75 to 11 0 GHz Measurement Frequency Range), where 
F = Desir^ Measurement Frequency 

LO IN (360SS47) = 1/8 (F+0.27) 9.40875 to 13^75 GHz 

RF IN (6729B) = 1/6F 12.5 to 18.333 GHz 

To determine the actual valt^s d the sources for any specific measurement fre- 
quency value, apply the appropriate Signal Source Formulas, 

For example, to determine the signal ^xjrce frequency values for a V band system 
measurement at 66.0 GHz: 

LO IN {360SS47) = 1/5 (F-0.27) = 1/5 (66.CM).27) = 0.2 X 65.73 = 13.146 GHz 
RF IN (6729B) = 1/4F = 1/4 x 66,0 = 16.5 GHz 

Follov«ng this through the mm-wave frequency multiplier and mixer circuits. 

The LO IN (360SS47) output is multiplied 5 times:1 3.146 QHz x 5 =. 65.730 QHz 

The RF IN (6729B) output is rndfiplled 4 tlmes;16.5 GHz x 4 = 66,0 GHz 

Notice that the resulting difference between the LO IN and RF !N frequencies Is 270 
MHz, the first IF value. 



Figure 9-1, mm-Wave Module Frequency Determination 
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3635B TESTSET A1T,A2T, and AST CHANNEL IF AMPUFIER 

INFORMATION PCB CmCUTT DESCRIPTION 



9-4 A 1% A2T, and A3T The AIT, A2T, and AST Channel W AmpEfier assembHes (Figure 94) 

CHANNEL IF AMPUFIER are functionaUy equivalent The AIT and AST PCBs are mechanicaEy 
PCB cmcurr identical; only the PCB cover plates are different. The A2T PCB has a 

DESCRIPTION different component layout and card-edge connector pin configuration. 

The following functional description applies to aE three. 

The Channel IF AmpEfier PCBs have two modes of operation: measure- 
ment (LO) and caEbration (CAL), In the measurement mode, the 
2.25 MHz second IF signal input goes via a buffer amplifier to a 
2.25 MHz bandpass filter that removes harmonics and other unneces- 
sary signals. Tlie output from the filter is spEt into two separate signal 
paths. The signals are then phase-shiffed; one signal by +45“ and the 
other by -45“, Each of the phase-shifted signals is mixed with a 
2VB MHz third local osciEator signal received from the TOA 

One of the frequencies produced in each mixer is 8SVS kHz — the dif- 
ferent of the two frequencies. The two pha^shifted, heterodyned sig- 
nals aio then filteiod, phase shifted back to 0% and summed in an 
amplifier to reject the image frequency. The output passes through an 
kHz bandpass filter that reo^cts aE harmonics and subharmonics 
of the fundamental frequencies. The 83^ kHz third IF signal then 
goes to five gain-ranging amplifiers that have seiectebie gains of one or 
foim. 

The third IF signal output is m^tained at an acceptable level 
through automatic gain control (ACC). The peak detector, at the output 
of the gain-ranging ampEfiers, detects the peak signal level and sends 
a dc volta^ representing this level to the comparator. The comparator 
determines if the dc voltage is in the necessary range of levels required 
by the VNA synchronous detectors. The comparator outputs one of 
three signals: 

□ L=> 0 dB — overload peak signal level condition 

□ L=> -12 dB — maximum peak signal level condition 

□ L=.>-24dB — minimum peak signal level condition. 

Th^e s^als are sent via the A6T Digital Control PCB to the VNA 
Responding to these signak, the VNA saads date through A8T to con- 
trel the gain ranging amplifiers mamtaining the peak signal level be- 
tween 0 and -24 dB. 
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lliird IF i«ak signal levels affect the amplifiers as follows: 

O When the peak signal level is between 0 and -24 dB, aU 
amplifiers are set to a gain of one. 

□ When the peak level drops l^low -24 dB, the first gain-ranging 
amplifier is set to a gain of four. The gain of the first amplifier 
remains at four until the signal reaches a peak level above 
-24 dB. 

□ If the peak signal drops to a level below -36 dB, tihe second gain- 
ranging amplifier is set to a gain of four. 

O If the peak signal drops to a level below -48 dB, the third gain- 
ranging amplifier is set to a gain of four. 

O If the peak si^al drops to a level below -60 dB, the fourth gain- 
ranging amplifier is set to a gain of four. 

O If the peak signal drops to a level below -72 dB, the fifth gain- 
ranging amplifier is set to a gain of four. 

In this way the third IF signal is incrementally boosted each time the 
signal level at the peak detector drops 12 dB after the initial -24 dB 
threshold. 

The VNA automatically places the AIT thru AST Channel IF 
Amplifiers in the calibration mode every three minutes. In the calibra- 
ti(Hi mode, an 83 kHz signal is received from tihe VNA and sent 
directly to the gain-ranging amplifiers. The signal level is then in- 
crementally increased by individually programming each of the gain- 
ranging amplifiers in succession. The outpute are then measured and 
compared to e3qpected values. The VNA then trims each of the 
amplifiers using a software algorithm to achieve optimum accuracy 
and predictability. 
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3635B3635B TEST SET 
INFORMATION 



AIZ A2T, and AST CHANNEL IF AMPLIFIER 
PCB CIRCUIT DESCRIPTION 




Figure 9^. Al% A2Z and AZT Chanml IF AmpUfler PCB Block Dmgmm 
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A4T LO 2 PCB B635B TEST SET 

CIRCUIT DESCRIPTION INFORMATION 



9-5 A4T LO 2 PCB The A4T LO 2 PCB (Figure 9-5) provides the second local oscillator 

CIRCUIT DESCRIPTION (LO) signal to the AST and AlOT Buffer Amplifiers. There it mixes with 

the first IF signal to produce tihe second IF of 2.25 MHz. the A4T cir- 
cuitry consists of a loop gain control circuit, a summation ampHfi^, an 
8-bit digital-to-analog converter (DAC), a Unearizer, a voltage-tuned os- 
cillator (VTO), a series of divide-by-2 frequency dividers, a window 
compai^tor, a frequency range selection circuit, and several buffer 
amplifiers. 

The frequency control input m a variable dc voltage coming from the 
A2 LO 2 Phase Lock PCB of the VNA, The window comparator deter- 
mines if the dc voltage has the required levels required for a phase 
lock- The output of the window comparator sends a status bit to the I/O 
processor of the VNA for diagnostic purpose. 

If the test set signal source Is a synthesizer, the VNA"s I/O proces^r — 
operating through the AST Digital Interface PCB — changes the at- 
tenuation in loop gain a>ntrol circuit to compensate for loop gain chan- 
ges each time a different jboquency range te selected. 

The VNA% I/O processor pre-tun^ the VTO by sending a byte to the 8- 
bit DAC via the A6T Digital Interface PCB. The output of the DAC is 
summed with the frequency control input in the summation amplifier. 
The DAC output coarse tunes the VTO fr^juency output. The frequen- 
cy control input fine tunes the frequency output. 

The output of the summation amplifier is linearized to compensate for 
nonlineaiities in the VTO. The output of the VTO is a 98 MHz to 
272.25 MHz signal. One output is buffered and sent to the VNA’s A2 
LO 2 Phase Lock PCB- The other output is sent to a series of divide-by- 
2 frequency dividers. 

Depending on selection, the frequency range selection drcuit sends the 
VTO ou^ut signal direcfiy to the output buffer amplifiers or through 
any of the frequency dividers before being sent to the output buffer 
amplifiers. The buffer amplifier outputs are the secxjnd local oscillator 
frequencies and have a frequency range from 12.25 MHz (divide by 8) 
to 272.25 MHz (divide by 1). 
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3635B TEST SET A4TL0 2PCB 

INFOEiMATION CIRCUIT DESCEUPJION 
















AST POWER DISTRIBUTION PCB 
CIRCUIT DESCRIPTION 



3635B TEST SET 
INFORMATION 



9~6 A5T POmR The AST Power Distribution PCB filters and regulates the raw vol- 

DiSmiBUTiON PCB tages received from the 360B VNA and distributes them throughout 

CIRCUrr DESCRIPTION the test set. 

9-7 A6T DIGITAL INTERFACE The A6T Digital Interface PCB (Figure 9-6) provides digital interface 
PCB CIRCUIT between the VNA and fet set. The A^ drctutry consists of a bi-direc- 

DESCRIPTION tionai bns transceiver, latches, buffers, stroll decode logic, three-to- 

eight decoders, and power filtering and regulation circuits. 

The address and data bus connects tihe test set to the VNA's A16 Test 
Set I/O PCB. Upon receiving a strobe pulse from the VNA, the strobe 
decode logic circuit enables the input latch to latch in first the address 
byte and then the data byte. This enables the decoders to read the ad- 
dress (fcita and select the appropriate device. 

The bus transceiver is a bi-directional interfece for the input data 
p>ing to and output data coming from the test set dreuits. When bit 7 
of the address data hy^ is set high, the change in lo^c level of the bus 
transceivear direction input (DIR) reverses tiie direction of tiie data bus. 
If the data byte is to be written to the test seti the 3-to-8 decoder 
miables the appropriate latch. If the data byte is coming from the test 
set and going to the VNA, the 3-to-8 decoder enables tiie appropriate 
buffer. 

The power regulation and filtering circuitiy r^ulates and filters the 
+8 Vdc, -18 Vdc, and +18 Vdc from the VNA, producing^ the +5 Vdc to 
power the AST PCB and the +1S Vdc and -15 Vdc to power the AST, 
A10T,andA12TPCBs. 
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3635E TEST SET A6T DIGITAL INTERFACE PCB 

INFORMATION CIRCUIT DESCRIPTION 




INPUTS 
FROM 
TEST SET 
CIRCUITS 



OUTPUTS 

TOT^TSET 

cmum 



-I-18V 

-18V 



POWER 
REGULATON 
AND FILTERING 



+15V 1 POWER 
I TO AST. 

J A10T. A12T 



Figures^. A6T Digital Interface PCB BhckDmgmm 
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A23T MOTHERBOARD 
PCB CIRCUIT DESCRIPTION 



3635B TEST SET 
INFORMATION 



9-8 A23T MOTHERBOARD The A23T Motherboard PCB contains no active devices. It electrically 

PCB CfRCUiT connects the circuits within the test set. It also provides electrical inter- 

DESCRIPTION &ce to the 'WA thorough the rear panel SIGNAL and CONTROL connec- 

tors. 

Additionally, the A23T PCB holds the connectors that are the physical 
interface to the PCB assemblies of the test set. 



M6 



B60BMM 





3635B TEST SET A24T SOURCE LOCKJREFERENCE SELECT 

INFORMATION ASSEMBLY CIRCUIT DESCRIPTION 



9-9 



□ A2T Reference Channel IF Amplifier — R a or Rb 

□ A3T Channel A IF Amplifier -T a or Ea 

O VNA Source Lock - Ra for forward measuremente, Rb for reverse 
measurements 

The Ra or Rb signal entering the source lock reference circuit is buf- 
fered and passes through a 3 MHz low-pass filter where undesirable 
frequencies are filtered out The signal is sampled by a level detector to 
determine if it is of student amplitude to achieve a phase lock The 
VNA’s I/O processor monitors the level detector output (via the A6T 
Digital Interface PCB) to help in determining the cause of a lock 
failure should one occur. 

The signal output fi*om the 3 MHz low-pass filter also goes to a limiter 
that keeps it within a spedfied tolerance leveL It then pass^ through 
a 2.25 MHz bandpass filter to select only the d^ired 2.25 MHz second 
IF signal* The signal output fimm the filter is hufiered and sent to the 
VNAs A6 FCB where it becomes the ^urce lock reference frequency. 



A24T SOURCE The A24T Source Lock/Reference Select assembly, also referred to as 

LOCK/REfERENCE ihe URL Modxiie, contains a source lock reference circuit and a seri^ of 

SELECT ASSEMBLY FTIT switches that provide selection of the source of the second IF sig- 

CfRCUIT DESCRiPRON nal for the A2T Reference Channel IF Amplifier, the A3T Channel A IF 

Amplifier, and the VNA source lock circuitry. The switches are control- 
led by the VNA via the A6T Digital Interface PCB. The second IP sig- 
nal source selections are: 
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RF DECKASSEMBLYr 
DESCRIPTIONS 



3635B TEST SET 
INFORMATION 



9^10 RF DECK ASSEMBLY 
DESCRiPT/ONS 



AST and 
AlOT Buffer 
Amplifier 
Asseniblies 



AST 

Transfer 

Switch 

Microcircuit 



A1 IT Power 

Splitter 

Microcircuit 



A16T Power 

Splitter 

Microcircuit 



A2&rRFJN 

Power 

Amplifier 

Microcircuit 

A21TPOET1 
LO Power 
Amplifier 
Microcircuit 

A22TPORT2 
LO Power 
Amplifier 
Microcircuit 



The fdlowing paragraphs provide functional descrip- 
tions for each of the RF components/assemblies that 
make up a typical RF Deck assemby. Refer to Figure 
9-2 while reading the following descriptions. None of 
these assemblies h&ve user-serviceable parts; 
replacement assemblies are available. 

The AST and AXOT FCBs are the Channel B and A 
Buffer Amplifier assemblies, respectively. They also 
include mixers that downconvert the 270 MHz first 
IF to the 2.25 MHz second IF. The assemblies each 
provide 0 dB ajnvei^n gam. Because the fii^ level 
of down converaon is provided in tiie mm-wave 
modules, these assemblies do not have samplers. 

The A9T TVansfer Switch routes the RF Output of 
the 6729B Swept Frequency Synthesizer to the mm- 
wave module(s) attached to PORT 1 or PORT 2. It 
operates dir«^ under control from the 360B VKA 
control drcuits via the test set A6T Digital Interface. 
This signal serves as the RF stimulus for the DOT, 

The AllT Power Splitta* routes the 360SS47 System 
Signal Source RF Output to both PORT 1 and FORT 
2. This signal serves as the local oscillator stimulus 
for the mixers in the mm-wave modules. 

The A16T Power Splitter receives the 3rd Local Os- 
cillator/ Cal signal from the 360B VNA A3 PCB and 
routes three similar signals to the AIT, A2T, and 
AST IF Amplifiei^. 

The A20T amplifies the RF IN signal from tbe 
6729B Swept Frequency Synthesizer for application 
to the DOT (through the A9T 'Dansfer Switch and 
the mm-waw modifies). 

The A21T amplifies the RF IN signal from the 
360SS47 System Signal Source for application to the 
PORT 1 mm-wave module’s mixers. This unit is iden- 
tical to the A22T Amplifier. 

The A22T amplifies the RF IN signal from the 
3^SS47 System Signal Source for applicatkm to the 
PORT 2 mm-wave module’s mixers. This unit is iden- 
tical to the A21T Amplifier. 
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Chapter 10 

360SSXX Signal Source 
Information 



10-1 tNTRODUCTlON 



10^2 REPLACEABLE 
SUBASSEMBLiES 



This chapter describes the 360SS47 and 360SS69 Signal Sources. It 
also provides functional d^criptions for major assmblies and con- 
fidence tests, calibration, and remove and replace procedures. 



WILTRON maintains a module ecchange program for selected signal 
source modules. If a malfunction occurs in one of these modules, it can 
be exchanged. Upon request and typically within 24 hours, WILTRON 
or a Wiltron/Anritsu i^rvice Center will ship an exchange module. The 
customer has 30 days in which to return the defective item. All ex- 
change parts are warranted for 90 days from the date of shipment or 
for the balance of the original-part warranty — ^whichever is longer. 

A listing of exchaiigeable subassemblies is provided in Chapter 1, 

Table 1-2. 
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SIGNAL SOURCE 
INFORMATION 



TROUBLESHOOTING 



1 TROUBLESHOOTING This paragraph provides four trcmbleshooting tables designed to lead 

to the most-likely PCB or assembly causing the indicated malfunction. 
Table 10-1 provides an overall troubleshooting prcK^edute; Table 10-2, a 
prooedure for troubleshooting the Al PCB; Table 10-3, a procedure for 
troubleshooting the A4 PCB, and Table 10-4, a procedure for 
troubleshooting Hie A5 thru AO PCBs. 



Table 1 0-1. Overall Troubleshooting Procedure (1 of 4) 



Symptom 


Procedure 


301 LOCK FAILURE — DE 


Because of the ^B’s phase-lock icx)p structure, 
this is the most diffiojlt system failure to 
troubleshoot. There are at least 30 different 
circutte or components ttiat can cause this error 
code. The following are proceduies that will help 
y<HJ isolate the fault to ttie mapr assembly. 

1 . Determine whether the failure occurs in b(^h 
forward (Sn, S 21 ) and rex^f^e (S 22 , S 12 ) 
measurements. If the problem occurs 






at all trequ(^cfes in both directions, 
fault could be m the analyzer, signal 
source, or test ^t. Refer to paragraph 
4, below, for further isolation tips. 




m 


at only certain fr©querx:ies rt both 
directions, the feult could be in the 
signal source. Refer to paragraph 3, 
below, for further isolation tips. 




♦ 


in only one direction, ttie fault could bi 
the test set. 




To dh&ck whether the failure occum in both 
forward and reverse measurements, proceed as 
follows: 




a. 


Press the DEFAULT PROGRAM key. 




b. 


Press the CHANNEL MENU and select 
the SINGLE DISPLAY m®iu optim. 




c. 


Press the S PARAMS key and select 
the SI 2 menuc^iion. 




d. 


Allow two sweeps to cx^ur, as indicated 
by the blue sweejxhg- indicator at the 
bottom of the display. 



3^B A1A4 
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TROUBLESHOOTING 



SIGNAL SOURCE 
INFORMATION 



TvMe iO-i. OvemU Trouhhshmiing Procedure (2 of 4} 



Symptom 

301 LOCK FAILURE --DE 



©. 



(Continued) 



Procedure 



Note whether the failure r»nditton Is still 
present. 



f. Press the S PARAMS key and select 
the S21 menu option. 



g. ^ low two sweeps to occ u r 

h. Note ^tether the failure condition is still 
present 



2, Determine whether the failure occurs across the 
full sift®8p or only in portbns of the sweep. 

If the problem oxurs 



• only In certain bands, it is likely k\ the 
source. Refer to paragraph 3, below, 
for troubleshooting tips. 

• at all frequencies, it cou id be in the 
analyzer, test set, or source. Refer to 
paragraph 4, below, for procedures on 
hem to isolate tl^ probtem further. 

To check whether error condition a^um at all 

frequenci^ or in onty seiecied bands, proceed as 
foiiows: 

a. With XhB system turned x and 
sweeping, ebserve the blue sweeping- 
indicator at the bottom of tiie display 

b. If th© sv^eping-indirator cursor is 
moving slowly from tie beginning 
to the d the sweep, tiat indicates 
the problem Is at all frequencies. 

c. If the cursor only moves slowly over 
some part of the sweep, that indicates 
the pnoblem is i^iated to one or more 
frequency bands. Paragraph 3 
describes how to isolate the problem 
further, 

3. If you have detemnined that the problem is in the 
source, the following procedure will help to 
isotete it to a suttes^mWy. 

a. Determbe the frequency band or bands 
in whicb ttte sweep slows dovm, as 
follows; 
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SIGNAL SOURCE 
INFORMATION 



TROUBLESHOOTING 



Table lO-Z. Overall Troubleshooting Procedure (3 of 4) 



Symptom 

301 LOCK R^ILURE — DE 



(1) 



{Cai&iuecl) 



Procedure 



Press the MARKER MENU key. 
When the menu appears, select 
MARKER 1 to be ON. 



(2) Using tl^ rotary knob, position the 
marker to the section of the 
displayed trace ^ere ttie sweep 
starts to stow down. 



0) Note the freqwncy and determine 
the band. The fr^uercy bands 
are as follows: 

(a) Met Band. ^ GHz 

(b) Band 1, 2 GHz to 8 GHz 

(c) Band 2.0 to 12.4 GHz 

(d) Band a 12.4 to 18 (20) GHz 

(e) Band 4. 1 8 (20) to 27.5 GHz 

(f) Cfoubter Band, 27.5 to 40 GHz 



(4) Alter determ in ing the Ireq uency 
band, refer to Table 1 0-4 f<s' 
further troubleshooting. 

4. Assume that you have determined the error to 
be occurr^g at all frequencies. To 
determine whether foe source may be the 
cause, proceed as fdlows; 



a. Perform frequency and power-level 
verification d foe source. Refer to 
Tables 10-3 and 10-4 

b. If the verification shows that foe source 
has no prdslems with output jx>v«r or 
frequency, check that foe resistance 

of foe FM coils used wifo foe YIG 
oscillators are not open or shorted to 
ground. (You wll have to remove foe 
source from foe console to make this 
chedc.) 
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TROUBLESHOOTING 



SIGNAL SOURCE 
INFORMATION 



10-1, Omrall Drmbhshooting Prooedure (4 of 4) 



Symptom 


Procedure 


303 RF OVERLOAD 


There Is too much microwave pov^r comir^g from 
the source— no leveling. Refer to Table 10-3 and 
perform ALC verification. If toe source fails this 
test, replace the A4 PCB and coupler assembly. 


110 SRC ID ERROR 


The source fails to return its identification code on 
power up or self test. Check toe following: 




1. 


System Bus interconnect Cabie, If the caWe is 
prr^rly ccxinected, it may be defective. 




2. 


GPIB Ribbon CabM In the s<Hjrce, (toeck the 
ribbon cable toat connects toe A1 PCB with 
ths r^r panel connector. It could be 
defective. 




3. 


Source Not Turned On or Powr Supply 
Defective. Check LED on fmnt panel; verify 
that it Is lit steadily and not flashing. 




4. 


A 1 PCB in Source Detmitlve. Refer to Table 
10-2 for A1 PCB troubleshooting 
instructions. 




5. 


A5 PCS in Source Defective. Refer to Table 
1 0-4 for A5 PCB trouble^ooting 
instructions. 



400 GPIB ERROR 



The analyzer fails to a response from the 
peripheral from whic^ it has requested action. To 
determine if the source caused the error 
message, make the same checks outlined for the 
error message 110 SRC ID ERROR above. The 
difference betw^ ttifs message and tf® 110 
message is that 110 occurs only on pow^-up. 
Error cocte 400 occurs at anytime a peripheral 
fails to respond to a request for service. 
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SIGNAL SOURCE 
INFORMATION 



TROUBLESHOOTING 



Table 10-2. A1 PCB Troubleshooting Procedure (1 of 1) 



Symptom 

110 SRC ID ERROR 
(A1 PCB IS suspect, see 
Table 10-1) 



Procedure 

To determine wh^er the A1 PCB may be the 
cause of the error message, you vwli need to use 
an external controller. Proceed as follows: 

1 . With the source installed in the console, ranove 
the SYSTEM BUS interconnection to the 
analyzer. Connect an external controller to 

the SYSTEM BUS port. 

2. Type the folfovwng HP BASIC ccxnmands into 
the control len (This example is for an HP85 
Controller.) 

10 OUTPUT 705; ’"01“ 

20 ENTER 70S; A$ 

30 DISP A$ 



3. The source should return the foibwing message: 

36XXF.FFFHHHPPt^^ — 

Exaajple: 36690.01040.000-12 

Whom: 

X = model number — 47 or 69. 

F = low frequency value — Example: 0.010 
H = hi^ frequency value — Example: 40.0 
P = high power v^lue — Example: 00 
W = tow power value — Example: -12 

4. If toe above message is not returned, replace 
the A1 PCB (paragraph 10-25). 
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TROUBLESHOOTING 



SIGNAL SOURCE 
INFORMATION 



Table 10-3, A4 PCB Trvuhlesh&oting Procedure (1 of 2) 



Symptt[8D Procedure 



303 RF OVERLOAD To determine whether the A4 PCB or other ALC loop 

components may be the cause of the e^or message 

1 , Use the 360B VNA to program the source for a 
prectetermined frequent^. As follows: 

a. Oi the scHirce, disconnect ttie BNC cable 
from the PHASE LOCK INPUT connector. 

b. On the VNA, press the SETUP MENU key. 

c. From the displayed m^u, 

(1 ) Select CW MODE to be ON and enter 
a test frequency. Example: 2.05 GHz 

(2) Select REDUCED TEST SIGNALS. 

(3) Select SOURCE POWER when the 
next menu appears; then ent®‘ a 
power level. Example: +1 0 dBm. 

(4) Press tfie HOLD key. 

d. With a power meter connected to the RF 
OUTPUT connector m the source, verHy 
that the measur«J power is within ±2 dB 
of ttie selected powa-. 

e. From the m^u, select the ne)d power level 
to be tested (typically a mid-range power 
tevel). Example: 4S dBm. 

f. Verfy that tfie measured power level is 
within ±2 dB of the select^ power. 

g. Ffepeat steps e ar^i I for the next pow®" 

(Typically, the minimum power level. 
Example: OdBm.) 

2. Use an external controller to prc^ram the source for 
a series of power levels, as follows: 

a. Conned the test equipment as shown in 
Rgure 10-1.1 

b. On the ccxitroller, type the following 
program: (This e)®imple is for an HP85 
Cditroller-) 
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SIGNAL SOURCE 
INFORMATION 



TROUBLESHOOTING 



Table 10‘3, A4 PCB Ihoubleshooting Procedure (2 of 2) 



Symptom 


Procedure 


303 RF OVERLOAD 
(Continued) 


10 DISP '^SELECT FREQUENCY IN 

20 INPUT A {midfrequeiacy of 
the suspect band) 

30 OUTPUT 705; "CF1% A, 'GHZ” 
40 DISP “ENTER POWER LEVEL IN 
dBm' 

50 INPUT P* 

60 OUTPUT 705; “LVL',P, ”DM" 

70 GOTO 40 
RtM 




* Typicaity, check fhe suspect bend at three power 
levels: guaranteed power, -S dB do^, and -lO 
dB down from guaranteed power. 




c. Verify that the measured frequency is wittiin 
±2 dB of the power level erttered for the P 
variable. 




d. If the power iev^ is not proper, replace the 
A4 PCB and coupler. 



GPIB. 




Figure 10-1, Ikst Setup for Pmgmmming a Series of Ihmer Levels 
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TROUBLESHOOTING 



Table IQ-4. A5 PCB Troubleshooting Pmoedure (1 of 1) 



Symptom 




Procedure 


301 LCX)K FAILURE ~ 
(A5 PCB IS suspect, 
see Table 10-1) 


— DE To determ ine whether the A5 PCB may be the 
cause of the ermr message, you have to set the 
source for a series of CW frequencies then verify 
that the ouh^ut frequency is within the tolerance 
window. You will need to use an external 
controller. Proce^ as folfov«: 




1. 


Connect the test equipment as shown in 
Figure 10-2, 




2. 


On tfie controller, tyj^ the following program: 
(This example is for an HP8S Controller.) 






10 DISP * SELECT FREQUENCY IN 
GHS" 

20 INPUT A (test frequency 
(0.01 for 10 MHs] ) 

30 OUTPUT 705; ’'CFl " , A, 'GHZ'* 

30 GOTO 10 

RUN 




3. 


Verify that the measurai frequency is within 
±40 MHz of the frequency entered for the A 
variable. 




4. 


Repeat steps 2 and 3 for the next test frequency. 




5. 


If the frequency Is off by the same amount in alt 
bands, r^iaoe the A5 PCB (paragraph 10- 
25). However, if the frequency is incorrect in 
only one t^d, then replace applicable 
YIG Driver PCB (A6-A9), YIG Oscillator and 
attaching parts, and RF deck mounted 
transistors for the affected band (Figure 10- 
25 or 10-26). 



SIGNAL SOURCE 
INFORMATION 
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SIGNAL SOURCE 
INFORMATION 




OVERALL CIRCUIT 
DESCRIPTION 


10-4 OVERAU CIRCUIT 

DESCRIPTION 


The 360SSXX contains both circuitry that is universal for all m<^els 
and frequency components that are model dependent (Figures 10^3 and 
10-4), 






Universal Circuits 




AIGPIB 

Interface 

PCS 


Provides overall <»ntrol for RF signal generation. It 
interfaces with the analog circuits via tlie pP Bus. 
Paragraph 10-5 describe the Al PCB. 




A4 Automatic 
Level Control 
PCB 


Controls the RF-output-signal leveling loop. The 
input for this loop is the built-in couplei/ detector, 
which provides for internal leveling. The loop output 
device is the PIN switeh attenuator current-driver 
circuits (not shown) located on the A6-A9 YIG Driver 
PCBs. These current-driver circuits operate the 
MOD DRIVER 1, 2, 3, and 4 lin^ used to control 
Mod and PIN switch attenuation. The A4 also 






□ Sets the magnitude of the RF ou^ut power, 
which tte user selects using the analyser 
REDUCE SIGNALS MENU. 

O Provides tihe RF SLOPE correction to the out- 
put power signal. 






Paragraph 10-6 describes this PCB. 




AS Frequency 

Instruction 

PCB 


Generates center-frequency tuning and bandswitdi 
voltages for the A6-A9 YIG Driver PCBs. The 
bandswitch-control and center-frequency tuning vol- 
tages are both on the FCEN signal. The frequency- 
tuning DAC (digital- to- analog converter) is selected 
on A6 and used to control the center fraquency. The 
FREQUENCY VERNIER signal enters A5 via the 
pp Bus. The linearizing ROM signal enters via the 
FC Bus (frequency correction bus). Paragraphs 10-7 
thru 10-9 describe the A5 PCB and frequency 
generation circuits. 




AlOFM 

Attenuator 

PCB 


Provides a tuning current for the YIG Osc 1-4 FM 
(frequency modulation) coils and the Osc 1 YIG 
tracking filter. The tracking fflter tuning current is 
derived from the TRACK FILTER 1 voltage 
generated on the A6 PCB. The FM coil tuning cur- 
rent is derived from the external FM signal. This sig- 
nal comes from the rear panel, via the EXT RM 
0LOCK INPUT connector. Par^aph 10-10 describes 
the AlO PCB. 
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OVERALL CIRCUIT 
DESCRIPTION 



SIGNAL SOURCE 
INFORMATION 



A14 

Motherboard 

PCB 



A13 

Switching 
Pmver 
Supply PCB 



Provides an interconnectdi^ plane for the A1 
through A 10 PCBs. The A14 PCB ali&o intefaces, via 
connectors, with the Al-AlO PCBs, the rear panel 
connectors, and RF Deck components. The Al4 PCB 
also contains PIN Swiiteh port drive circuitry and 
part of the switehing power supply circuitry. Para- 
graph 10-U describes this PCB. 

This PCB, along with the power supply circuits on 
the A14 PCB, provides power supply voltages for the 
signal source circuits. Paragraph 10- 11 describes the 
A13/A14 Switching Power Supply. 

Model Dependent Circuits — 360SS47 

The model-dependent circuits and components for 
the 3^SS47 consist of the A6 YIG Driver PCBs and 
the components shown on the RF Deck (Figure 10-3). 
The A6 Het-YIG Driver PCB provides tuning and 
bias currents for the YIG tuning coil. The tuning cur- 
rent is derived from the F CEN signal supplied by 
the A5 PCB. The oscillator bias current is generated 
on the A6 PCB. Along with tuning and bias currents, 
the A6 PCB also ^nerates a fracking filter voltage 
that it supplies to the AlO PCB. This voltage in- 
directly provides tuning for the YIG tracking filter 
that is budit into the Osc 1 YIG module. Except for 
the MOD DRIVER signals previously described, the 
other ^-A8 outputs are control lines. The SNB and 
SKR lines are select-next-band and s^lect-next-ROM 
lines, r^pectivdy. When the presently selected oscil- 
late band has reached its upper-most frequency, the 
SNB line sel^ts the next oscfilator band. The HET 
YIG SEL and YIG 1, % and 3 SEL Hn^ go to the AlO 
PCB. 

ParagraphlO-9 d^cribes the A6-A8 PCBs. 

The RF Deck is a subassembly. It contains all the 
sweep generate RF components. Paragraph 1012 
describes this subassembly. 

Model Dependent Circuits-^60SS6S 
The model-dependent circuits and components for 
this model are also shown in Figure 10-4. The circuit 
d^cription is similar to that for the Mbdel S60SS47 
described above. 
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Figure IIME, Model 3^SB45 147 Ovem 
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OVERALL CIRCUIT SIGNAL SOUR< 

DESCRIPTION INFORMATK 




Figure 10-4. Model 360SS69 Overall Block Diagram 
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SIGNAL SOURCE 
INFORMATION 




GPIB SETUP AND 
INTERCONNECTION 


1 0-5 GPiB SETUP AND 

INTERCONNECTION 


Automated microwave measurements are provided through the GPIB 
port. Specific GPIB information — including interface connections, 
cable requirements, and addressing instructions — is contained in the 
following paragraphs. 




Interface 

Connector 


Interface between the sweep generator and other 
devices on the GPIB is via a 24-wire interface cable. 
The interface cable is specifically <»nstructed with 
each end containing a connector shell with two con- 
nector faces. These double-faced connectors allow for 
parallel connection of two or more cables to a single 
device. 




Cable Length 
Restrictions 


The GPIB system can accommodate up to fifteen in- 
struments at any one time. Tb achieve design perfor- 
mance on the bus, the proper timing and voltage 
level relationships must be maintain^. If either the 
cable length between separate instruments or the ac- 
cumulated cable lei^th between all instrument is 
too long, the data and control lines cannot be driven 
properly and the system may fail to perform. Cable 
length restrictions are as follows: 






□ No more than 15 instruments may be installed 
on the bus. 






□ Ibtal accumulative cable length in meters may 
not exceed 2 times the number of bus instru- 
ment, or 20 meters - whichever is less. 




GPIB Inters 
connection 


The only interconnection required for GPIB opera- 
tion is between the sweep generator and the control- 
ler. Tb accomplish this interconnection, a spedal 
cable is required. This cable - WILTRON Part No. 
2100-1, -2, -4 or -5 (1, 2, 4 or 5 meters in length) - is 
available from the factory. 




GPIB 

Address 


The GPIB address is hardwired to Addtess=5. 




AIGPIBPCB 

Description 


The A1 GPIB PCB pmvMes the interface between 
the signal source and the bus. This is a replaceable 
assembly; it contains no user-repdaceable part. 
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A4ALCPCB CIRCUIT 
DESCRIPTION 



SIGNAL SOURCE 
INFORMATION 



1 0~6 A4 ALCPCB CmCUIT The A4 ALC PCB, along with circuitry on the RF Deck and the YIG 
DESCRIPTION Driver PCB (A6, A7, AB, or A9), provides for tiie automatic leveling of 

the RF output power. An overall block diagrmn of the ALC loop is 
shown in Mgure 10-5. 

The output from the RF Oscillator goes to the RF Coupler®etector via 
the PIN Switch. The couple sends a detected sample of the output sig- 
nal to the the appropriate Preamp circuit on the A4 PCB. The Log 
Amp/Shaper amplifies and shapes the detector output signal and chan- 
ges its relatior^hip tn the main power signal from logarithmic to 
linear. 

The Log Amp/Shaper output is summed at the Level Amp with the volt- 
age output from the Reference DAC. The DAG output is the analog volt- 
age representation of the digital power word selected via the GPIB. 

The ALC loop contains a log amplifier to provide the signal source with 
the means for setting output power in dBm. 

The output of the Level Amp goes to either the A6, A7, A8, or A9 BCB 
PIN Driver/Linearizer circmt (depending on which YIG osdllator band 
is supplying the output power). This circuit provides an adjustment for 
customizing the loop gain for each YIG oscillator band. 

The A4 PCB leveling circuit provides overall control of the RF output 
power. The A4 PCB has two preamplifiers for internal leveling: a Het 
(Heterodyne) Band and a YIG Band(s) circuit. The output signal from 
the preamplifier circuit goes to the Log Amp/Shaper circuit, which 
provides gain and shaping for this signal. 

The Level Amp and ite associated input circuitry gives the A4 PCB 
overall control over the level of the signal source output power signal. 

The remaining block is the Compensation circuit. This circuit stabi- 
lizes the loop. 
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SIGNAL SOURCE 
INFORMATION 



A5 FREQUENCY INSTRUCTION PCB 
CIRCUITDESCRIPTION 



10-7 A5 FREQUENCY The A5 Frequency Instruction PCB (Figure 10-6) provides Imearized 

INSTRUCTION PCB YIG ^dilator tuning voltages to the A6, A7, A8 and A9 YIG Driver 

CIRCUIT DESCRIPTION PCBs. The A6 also supplies a regulated +10V bandswitch-refer- 

ence volfcage to the A6-A9 YIG Driver PCBs, and an EF Slope contml 
voltage to the A4 ALC PCB. 

The linearized YIG tuning voltage, FCEN, goes to tihe YIG Driver 
PCBs. There, it is used to generate the YIG t^dUator tuning current 
The PSEL signal is summed with the FCORR signal to produce the 
linearized YIG oscillator tuning voltage, FCEN. The FSEL and 
FCORR signals are the outputs of the Center Frequency and Correc- 
tion Frequency DAC’s (digital-to-analog converters) r^peetively The 
input to the Center Frequency DAC is a 16-bit group firom the GPIB 
microprocessor representing the selected frequency The input to the 
Correction Frequency DAC is an 8-bit word from the 64K ROM (read 
only memory) where the frequency correction data te stored. The input 
to the ROM are the 13 MSB's (most significant bits) of the latched 16- 
bit GPIB group representing the selected frequency. 

The microprot^ssor applies the two B-bit words that constitute the cen- 
ter-frequency-control group to the FCEN DAC, via FCEN Latches 1 
and 2. Word number 1 (the most significant word — ^MS word) loads into 
latch number 2 when the mieroprocess<H* clocks the SPO line LOW. 
Word number 2 (the least rignificant word — LS word) loads into latch 
number 1 when the microprocessor clocks SPl LOW. After word num- 
ber 2 latches, the microprocessor clcwks both the SPO and SPl lines 
LOW, which loads the DAC. This latching arrangement simultaneously 
applies all sixteen hits of the center-frequency-control group to the 
FCEN DAC, 

The FCEN/VPF signal is the output of the Step Frequency DAC cir- 
cuit. It goes to the YIG Driver PCBs to control band selection. The 
FCEN/VPF signal path contains an overcurrent protection circuit to 
protect the YIG oscillators from damaging current levels. Activation of 
the overcurrent protection circuitiy lights an on board LED, The input 
to the Step Freqi^ncy DAC is a l:^bit gr«ip firom the GPIB 
microprocessor. This 12-bit group is formed using two 8-bit words (the 
remaining 4-bits in word number 1 are not used). 

The input digital group is loaded into the Step Frequency DAC when 
the microprocessor clocks SP3 and SF4 LOW, 
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SIGNAL SOURCE 
INFORMATION 



AS FREQUENCY INSTRUCTION PCB 
CIRCUIT DESCRIPTION 








OVERALL FREQUENCY SIGNAL SOURCE 

GENERATION INFORMATION _ 



10-8 OVERALL FREQUENCY The three YIG Driver PCBS for the 860SS47 — or the four YIG Driver 
GENEFlATtON PCBs for the 36OSS60 — fmiction together to cover the output frequen- 

cy range. This cfrcuit discussion is divided into overall frequency 
generation and PCB discription. Refer to the overall block diagram 
(Figure 10-3 or 10-4, as appropriate) while reading this description. 

The YIG Driver PCBs provide drive currents for their associated YIG 
oscillator tuning coils and for PIN Switch A4S1. They also provide 
modulating currents for the ALOloop PIN attenuator. The PCBs also 
develop the osdllator-bands witch logic voltages. 

NOTE 

In the following circuit discussion, the L or H that precedes 
a signal-line name indicates the line's active (or true) logic 
state. 

The 360SS uses three, or four, YIG osciBatoi^ to sweep its frequency 
range. Each YIG osdllator requires a YIG Driver PCB, The three main 
signals used to develop tuning and bias currents are the F CEN, AF > 
50 MHz, and F CORE signals from the A5 Frequency Instrucrion PCB. 
These three signals feed in parallel to all YIG driver PCBs. However, 
because the H SNB (select next band) oscillator-bandswitch lines on 
the A7, A8, and/or A9 PCBs are initially false, the A6 PCB is the only 
one that can use the signals. There, they are summed and used to 
generate the frequency sw^p. 

The fourth A5 signal, FCEN/VPP, provides for oscillator bandswitch- 
ing, A bandswitch occurs on the A6 PCB at 2 GHz and again at 8 GHz. 
At 2 GHz, the L HET PIN Select hne goes felse. This switches both the 
O.Ol-to-2 GHz Down Converter Band (also referr^ to as Het 
(heterodyne) band) out of the circuit and the S/C-band (2-to-8 GHz) 
YIG in. At approximately 8 GHz, several events occur: 

□ The YIG osdllator tuning coil leaves the (^dilator tuned to a rest 
frequency of 8 GHz. 

□ The Mod Driver Hne on the A6 PCB sets the Mod attenuator to 
maximum attenuation, and the L PIN Select line causes the S/C- 
band element in the PIN Switch to turn off. This action at- 
tenuates by 60 dBc or less the feedthrough of the ^C-band YIG 
osdllator signal. 
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SIGNAL SOURCE 
INTORMAJION 



OVERALL FREQUENCY 
GENERATION 



The SNB and SNR (sel^t-next-band amd select-next-ROM) lines on the 
A6 PCB toggle from low to high, causing the X-Band (8-to-12.4 GHz) 
YIG oscillator and A5 PCB Hneaiizer ROM to be elected. When the X- 
Band YIG oscillator is selected, the A7 PCB sums the three signals 
from the A5 Frequency Instruction PCB (F Cen, AF > 50 MHz, F Corr) 
and us^ them to generate the X-band sweep. This sweep starts at 
8 GHz. As on the A6 PCB, the FCEN/VPF signal from A16 provides for 
oscillator bandswitching. The A7 PCB has only one tendswiteh point 
(12.4 GEfr) and when it is reached, the foUowii^ occur: 

□ The YIG oscillator tuning coil leaves the oscihator tuned to its 
rest frequency (approximately 12.4 GHz). 

a The Mod Driver line on the A7 PCB sets the X-band attenuator in 
PEN Switch to maximum attenuation. The L PIN Select line turns 
the X-band switch off. This action attenuates by 60 dBc or less 
the feedthrou^ of the X-band signal. 

□ The SNB and SNR lines on the A7 PCB to^le from low to h%h 
and select the Ku-Band YIG osdllator and ROM, The Ku-band 
(A8 FOB) and K-band (A9 PCB) circuit action is similar to that 
desodbed for S/C and X bands. 
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A&-A9 YIG DRIVER PCBS 
CIRCUIT DESCRIPTION 



SIGNAL SOURCE 
INFORMATION 



10-9 AS^AB YiG DRIVER The YIG Driver PCBs are similar in their design and operation. The 
RGB CIRCUIT major difference is that the A6 S/C-Band YIG Driver PCB ako drives 

DESCRIPTION the Down Converter. It also contains circuits for controlling the track- 

ing filter that is built into the S/Oband circuit. The X- and Ku-band cir- 
cuits are similar, except for the absence of tracking filter and HET 
(down converter) lines. 



NOTE 

In the following circuit (fiscussion, the L or H that precedes 
a signal-line name indicate the line’s active (or true) logic 
state. 

The A6 PCB contains four functional blocks (Figure 10-7). The YIG os- 
cillator and IVacking Filter Control circuite provide for tuning the YIG 
<^dllator and its built-in tracking filter. The tracking filter provides 
harmonic suppression. The inputs to this block are the F Corr, 

AF > 50 MHz, F CEN and GW FILTER control signals from the 
A5 Frequency Instruction PCB. 

The Bandswitch and ROM Select Logic and Control circuits provide for 
bandswitcbing between the three lOlG Driver FGBs. Its input is the 
F CENAT»F. Its outputs are the L YIG FM COIL SEL, L HET YIG 
SEL, L HET PIN SEL, L PIN SEL, L SNB, L SNR, and L YIG SEL 
control lines. 

The PIN Driver Linearizer circuit processes the control line for the S/C- 
band Modulator circuit, which for tMs band is a sepirate component. 
For the other two bands, the modulator/attenuator pad is built into the 
PIN Switch. The modulator provides AIXl control for their associated 
YIG oscillator output signal. 

The A5 PCB linearizer ROM circuit piovides compensation for its as- 
sociated YIG oscillator. Many YIG oscillators, though inherently linear, 
often have Hnearity errors due to magnetic saturation effects. This 
ROM provides for up to ±64 MHz of frequency correction. 
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SIGNAL SOURCE A&-A9 YIG DRIVER PCBS 

INFORMATION CIRCUIT DESCRIPTION 




YiG TUNE 
TRACKING FILTER 

L YIG FM COIL SEL 
L MET YIG SEL 

L HET PIN SEL 
L PIN SEL 

L SNB 
L SNR 
L YIG SEL 

MOD DRIVER 
FCB 1-7 



NOTE: 

THE “L" THAT PREFACES THE SIGNAL 
LINE NAMES INDICATES LINE'S 
ACTIVE STATE; LOW OR HIGH. 



JFigure 10-7. A6-A9 YIG Driver PCB Block Diagram 
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SIGNAL SOURCE 
INFORMATION 



AW FMIAJTENUATOR PCS 
CIRCUITDESCRIPTION 



10-10 



The signal input for the AlO PCB enters on either the EXT FM Input 
signal line, the AF <50 MHz signal line, or on both concurrently. The 
AF ^50 MHz signal line is from the A5 Frequen*^ Instruction PCB. If 
the operator selects a delta frequency sweep mode (AF CF, AF Ml) and 
a sweep width (AF) of 50 MHz or less, this input is a voltage ramp. The 
amplitude of this ramp depends on the sweep width. For a sweep width 
of 50 MHz, the amplitude is lOV (from -5V fr +5V). For sweep widths 
less than 60 MHz, the amplitude is propcrtionally less than 10 V. The 
EXT FM Input signal line is from the rear panel EXT FM 0 LOCK 
INPUT connector. 

The Variable (5ain circuit pravides a voltage gain for tbe FM input sig- 
nal. Stage gain depends on which of the available YIG oscillators is sup- 
pl 3 ?ing the output frequency. The output of this circuit goes to the FM 
Coil Current Driver circuit. The output from the FM Coil Current 
Ehiver circuit drives the YIG oscillator FM tuning coils. This coil cur- 
rent returns to ground via the Current Sense resistor, which is effec- 
tively in series with the FM coils. The voltage drop a«^s the Current 
Sense resistor is proportional to the current through the FM coils. 

While the S/C- and X-Band YIG oscillators and the K-band and Ku- 
band (360SS69) oscillators receive tiieir drive and FM coil currents in 
series, only one oscillator band at a time has ite output switehed to the 
sweep generator RF output circuit This RF output switching is a func- 
tion of the PIN Switch. 

Besides supplying the input for the FM coil-currant driver circuits, the 
Variable Gain circuit also supplies the input fm the Tmcking Filter car- 
rent-driver circuit A tracking filter is us^ only with the S/C-band YIG 
oscillator. This filter is a high-Q YIG bandpass filter that resides in the 
same module as the YIG oscillator. It is in series with the YIG oscil- 
lator and tracks at the same frequency. It attenuates harmonic and 
spurious signals. 



A10 FM/ The AlO FM/Attenuator PCB (Figure 10-S) generates FM modulation 

attenuator PCB for the YIG osdllatora and drive for the 2-to-8 GHz YIG tracking filter. 

CIRCUrr 

DESCRiPVON NOTE 

In the following circuit discussion, the L or H that prec^es 
a signal-line name indicates the linens active (or true) logic 
state. 
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SIGNAL SOURCE AlO EM! ATTENUATOR PCS 

INFORMATION CIRCUIT DESCRIPTION 




Figure AlO FM /Attenuator PCB Block Diagram 
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A13IA14 SWITCHING POWER SUPPLY 
aRCUIT DESCRIPTION 



SIGNAL SOURCE 
INFOEIMATION 



lO'll BWfTCHING POVi/ER The A13/A14 Switching Power Supply (F^ure 10-9) is a half-bridge, 
SUPPLY cmcurr quasi-square-wave, high-effidency +5V conv^r. It also contains the 
DESCRIPTION following drcmte: 

O ±15 V LC (low current) supply 

□ +15V HC (high current) supply 

□ +12V regulated supply 

□ +24V regulated supply 

□ -39V regulated supply 

□ +1BV unregulated supply 

□ +28V unregulated supply 

As shown in Figure 10-9, the switching power supply circuits and com- 
ponents axe dispersed over the following PCBs and assemblies: 

n AW Bear Panel Assembly. Line Voltage Selector Module and Fan. 

□ AM Motherboard PCB. Off-line Rectifier, Start-up Transfonner, 
Power Switch, Over-Voltage Sense, Out-of-E^ Sense, Line Sense, 
•-39V, -1-24V, and ±16V LC Regulator circuits. 

□ A 13 Switching Power Supply PCB. (Control Amplifier, Soft-Start 
Control, Shut-Down limer, Over-Current Sense, Pulse-l^dth 
Modulator, and Switching TVansistors circuits. 

□ AO Basic Frame Assembly. —39V R^ulator pass transistor and 
±15V HC Emulator drcuits. 

The ac line power entering the signal source is input to the Off-Line 
Rectifier circuit. This circuit is a full-wave voltage doubler (120V line) 
or a full- wave bridge rectifier (220V line). The circuit’s volts^e output 
for either input-line voltage is 330 Vdc (±165 Vdc). Resistors sense the 
circuit’s output current. If the current exceeds three amperes, it ac- 
tivates the optically coupled Over-Current Sense circuit. When ac- 
tivated, this circuit causes the Shut Down Timer to turn off the switch- 
ing transistor drive voltage. The ±1^ Vdc output from the Off-line 
Rectifier circuit goes to the dc-isolated Switching Ii*ansistors on the 
A13 PCB. 



CAUTION 

Use an isolaticai transformer between the signal source 
and the ac line whenever you are performing maintenance 
on the switching power supply. Because this power supply 
references portions of its circuitry to the peak ne^tive or 
positive line voltage, you must use an isolation transformer 
to prot^ t€sst instmmento. 
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SIGNAJL S01IILCE 
INFORMATION 



A13IAU SWITCHING POWER SUPPLY 
CIRCUIT DESCRIPTION 



The Switching Ihansistors alternately switch between +165 Wc and 
-165 Vdc at a 50 kHz rate. TheiSB transistors are driven by the Pulse- 
Width Modulator (PWM) dreuit This circuit develops a train of pulses. 
The duty cycle of this pulse train varies between 25% and 40% (ap- 
proxixnately), depending on the amplitude of control voltage Vc. This 
Vc-volta^ amplitude is determined by either the Control Amplifier, 
the Soft-Start Control dreuit, or the Shut-Down Timer circuit. 

The input to the Control AmpMer is the +5V SENSE line from the 
motherboard. This line senses the voltage across the +6V load. The out- 
put of the Control Amplifier forces the PWM to adjust the duty cycle to 
whatever is necessary to maintain +5V at the sense line. 

The input to the Soft-Start Control circuit is +12V from the +12V 
Regulator. At the instant you press the POWER key on the Analyzer, 
+12V is applied to this dreuit It causes the output of the +5V supply 
to be minimum. Gradually, as a circuit capadtor chaiges, the the duty 
cycle of the circuif s output pulse train increases and the +5V supply 
output voltage increases. When the Control Amplifier senses that 
5 volts has been reached (approximately 20 ms), regulation occurs. If a 
malftinction were to oc«ur, the Over-Volte^e circuit would trigger the 
Shut-Down Timer circuit at approximately 5.7 volts. 

The input to the Shut-Down Timer circuit is a trigger pulse caused by 
the OVER-VOLTAGE/CURRENT line going LOW. When tri^ered, 
this circuit generates a 1-second pulse (approximately) that emsefs the 
input to the PWM to go to +12V This shuts down the Switching Tran- 
sistors. After the Shut Down Timer ciremt times out, the power supply 
soft-starte. However, if the condition causing the Shut Down Timer cir- 
cuit trigger is still present, it generates another pulse and shuts the 
supply down again. This pulsing operation continues until either the 
cwervoltag^current condition is corrected or POWER switch is pressed 
to OFF. 

The dc isolation transformer on the output of the PWM couples its oub 
put to t he Switching Trandstors. These transistorss require a bias of 
approximately 5V to be switched on. Their output form a comp<mite 
waveform. The peak-to-peak value of this waveform is directly propor- 
tional to the peak value of the 120V line (or directly proportional to the 
peak-to-peak value of the 220V line). 

This waveform is (»upled to the five secondaries of the 50 kHz Power 
Transformer. The reduced voltages appearing in the transformer secon- 
daries are also proportional to the line voltage. These reduced voltages 
are rectified and passed through inductors which function as in- 
tegrators. 
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AlSfAM SWITCHING POWER SUPPLY 
CIRCUIT DESCRIPTION 



SIGNAL SOURCE 
INFORMATION 



The five rectifier circmts-Hexcepting the -h5V cjurcuit—supply their 
respective outputs to voltage r^^ulators. The -39V Regulator is driven 
by the --43V supply. The hh 24V Regulator driven by the +28V supply. 
The -15V LC (low current) and HC (high current) Regulators are 
driven by the -18V supply. And the +15V LG and HG Regulators are 
driven by the +18V supply. The unregulated +18V also goes to the YIG 
driver bias supply on the A6-A9 PGBs and to the +15V Itociifier circuit. 

The remaining two circuits are the Out of Reg Sense and the Line Volt^ 
age Sense circuits. The Out of Reg Sense circuit detects when any of 
the r(^[ulated supplies goes out of toleran{^. If such a condition exists, 
the L OR diagnostic line goes TRUE and the A14 OUT OF REG in- 
dicator LED lights. The Line Voltage Sense circuit detects when the ac 
line exceeds the +5% or -10% limits required for circuit operation. This 
circuit also detects whether the line Voltage Selector Module BOB is 
correctly positioned for the available line voltage. If either the lii^ volt- 
age is incorrect or the PCB is improperly positioned, the appropriate 
L HL or L LL diagnostic line will go TRUE, and the LED indicator will 
Mght. 
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Figure 10-9. Switching Power Supply BLod 
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Figure 10-10, Model 360SS47 and 360SS69RF Deck Block Diagrams 
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SIGNAL SOURCE 
INFORMATION 




RFDECK 
MODULE DESCRIPTIONS 


10-12 RFDECKMODULE 
DESCRIPTiONS 


The RF Deck modules are used to generate CW-frequency RF signals 
and to route such signals to the front panel RF OUTPUT connector. Fig- 
ure 10-10 on the facing page provides block diagrams showing RF com- 
ponent configurations for the Models 360SS47 and 360SS69. 




Oscillators 


The YIGr-tuned oscillators are generally of the GaAs 
FET type and are manufactured primarily by 
WILTRON. 




MOD 

(Modulator) 


The MOD unit is a current-controUed variable at- 
tenuator that provides amplitude control and power 
leveling for the Osc 1 output It also provides im- 
pedance matching and isolation for the Osc 1 YIG, 




Isolators 


The Isolators prevent reflected RF energy from 
returning to the YIG and causing frequency pulling. 
They attenuate the forward-wave energy by 0.7 dB 
and the reverse- wave energy by approximately 
20 dB, 




Filters 


The filters provide lowpass filtering for the RF fre- 
quencies^ to reduce harmonics. 




PIN Switch 


The PEN Switch is a current controlled variable at- 
tenuator. It switches between the available YIGs so 
that only one at a time is coupled to the RF output 
circuit. The switch also provides the means for 
amplitude-modulating and power-leveling the RF 
output signals. 




Heterodyne 

Down 

Converter 


The Heterodyne Down Converter generates the 0.01 
to 2 GHz frequency outputs. When you select a fre- 
quency in the range of 0.01 to 2 GHz, the Osc 1 YIG 
operates between 4.61 and 6.6 GHz. Its output is 
routed to the Down Converter via the PIN Switch. 

At the down converter it mixes with the output from 
a 4.6 GHz local oscillator. The difference frequency is 
amplified and provides the 0.01 to 2 GHz output. 




Coupler 


The Coupler samples and detects the 2 GHz RF out- 
put for use in internal power leveling. The detected 
sample, along with a voltage representing the 
coupler’s temperature, is routed to the A4 PCB. 
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SIGNAL SOURCE 
INFORMATION 



CONFIDENCE 

TEST 



10-13 CONFIDENCE TEST The confidence test requires a GPIB controller. First, you use the con- 
troller to program the signal source for known frequency and power 
levels. Then you use external test equipment to determine if the 
programmed settings are being achieved. The confidence tests can be 
accomplished with the source installed in the console. lb do so, remove 
the SYSTEM BUS interconnection between the sourre and analyzer 
and replace it with a GPIB interconnection between the source and an 
external controller (Figure 10-11). 

Recom- Thble 10-5 provides a listing attest equipment 

mended Test nmied to perform tixe confidence test. 

Equipment 



Table lOS, Ihcommended 'Rst Equipment for Confidence Testing 



Instrument 


Critical Specffications 


ManiifacUirer 


Power Meter 


GPIB Controllable 


Hewlett-Packard 
Model 436A . with Optical 
22 


Power Sensor 


Frequency Range: 0.05-26.5 GHz 
Power Range: to 20 dBm (1 

pWtolOOmW) 


Hewlett-Packard 
Model 84S5A 


Power Sensor 


Frequency Range: 0.05-40 GHz 
Power Range: -30 to 20 dBm 
(1 [iWto 100 mW) 


He\Mett-Pack^ 
Model 84e7A 


Digital 

Multimeter 


Resolutbn: digits 

DC Accuracy; 0.002% -i- 2 counts 
DC Input Impedance: 10 MH 
AC Accuracy: 0.07% + 100 ccKjnts 
AC Input Impedance: 1 MQ 


John Ruke Inc. 

Model 884K)A, with Opt 
ion 8804A-09(True AC 
RMS) 


Frequency 

Counter 


Frequency Range: 0.01 to 40 GHz 
Input Impedance: 50Ct 
ffesolution: 1 Hz 
External Time Base Input 1 Mft 


ElP Microwave Inc. 

Model 548A, with 
ExtenngJ Mbcers: 

Opt ton 91 (26.5 to 40 
GHz) 

Option ^ (40 to 60 GHz) 


Oscilloscope 


Bandwidth: DCto 150 MHz 
Vertical ^f^tivity: 2 mV/division 
Horizontal S^isItM^ 50 
fte/division 


Tektronix Inc. 
Mode! 2445 


Spectrum 
Anaiper with 
External 
Mixer 


Frec^ency Range: 0,01 to 100 
GHz 

Re^ution Bandwidth: 100 Hz 


Tektmrax Inc. 

Model 494 

writo E>ttemal Mixer (PN 
015-300085-00) 



360BMM 



lo-smo-ss 






SIGNAL SOURCE 
INFORMATION 



CONFIDENCE 

TEST 




Figure lO-lh Tkst Equipment Setup for Confidence TeU 
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ALCLOOP 

TEST 



SIGNAL SOURCE 
INFORMATION 



Ibsting the 
ALCLoop 



lb determine whether the A4 PCB and overall ALC 
loop is funcliomng properly, proceed as follows: 

Connect the test equipment as shown in Figure 10> 
12. If you wish to remove the source from the con" 
sole, refer to paragraph 10-15 for removal 
instructions. 

From the controller keyboard, type the following 



code: 


(Example is for an HP85 Controller.) 


10 


DISP ''SELECT 


FREQUENCY IN GHZ' 


20 


INPUT A* 




30 


OUTPUT 705; 


"CFl-.A, 'GHZ" 


40 


DISP "ESTTER 


POWER LEVEL IN dBm^ 


50 


INPUT P* 




60 


OUTPUT 705; 


"LVL',P, "DM" 


70 


GOTO 10 




RUN 







Typically, ^u should check the high-end, mid-band, 
and low-end frequencies in each band at three ix>wer 
levels: guaranteed power, -5 dB and -10 dB down 
from guaranteed power. 

Verify that the measured frequency is within ±2 dB 
of the power level entered for the program's P vari- 
able. 

Repeat for the next frequency/power level. 

If the powar level is within the ±2 dB tolerance 
window, the ALC loop can be assumed to be function- 
ing properly 
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ALCLOOP 

TEST 




Figure 10-12* Thst Equipment Setup for ALC Loop Confidence Test 
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FREQUENCY GENERATION 
SUBSYSTEM TEST 



SIGNAL SOURCE 
INFORMATION 



Jbsting the 
Frequency 
Generation 
Subsystem 



The following procedure verifies that &e 360SS is 
producing the proper output frequency. Tb determine 
proper operation, you have to ^t the source for a 
series of CW frequencies in each band then verify 
that the output frequency is within the tolerance 
window. 

Connect the test equipment as shown in Figure 10- 
13. 

From the controEer keyboard, type the following 
code: (Example is for an HP86 Controller.) 

10 DISP "SELECT FREQUENCY IN GH2" 

20 INPUT A* 

30 OUTPUT 705; "CFl •* , A, "GHZ" 

40 GOTO 10 
RUN 

lypicaUy, you should check the high-end, mid-band, 
and low-end frequencies in each band. 

Verify that the measured frequency is within 
±40 MHz of the fr^uency entered for riie pregram’s 
“A* variable. 

Rej^at for the next frequency. 

If the measure frequencies are within their 
tolerance window, the Frequency Generation 
Subsystem can be assumed to be functioning 
properly. 
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SIGNAL SOURCE FREQUENCY GENERATION 

INFORMATION SUBSYSTEM TEST 



GP1& 




Figure 10-13* 7k$t Equipmeni Setup for Frequency GeneratU>n Subsysi^m 
Confidence Test 









SIGNAL SOURCE 
INFORMATION 



FM PHASE-LOCK 
TEST 



Tksting 

theFM 

Phaselock 

Circuit 



From the controller keyboard, type the following 
code: (Example is for an HP85 Controller.) 

10 DISP "SELECT FREQUENCY IN GHZ'' 

20 INPUT A* 

3 0 OLTCPUT 705; "CFl % A, "GHE” 

40 GOTO 10 
RUN 



This test checks that the source has a 6 MHx-per- 
volt response to an input dc voltage. 

Connect the test equipment as shown in Figure lO 
14. 



Set the power supply for nh4 volte. 

Observe that the frequency counter indicates the 
programmed frequency (input a variable), 

-24 MHz ±2.4 MHz. 



Set the iK>wer supply for -4 volte. 

Observe that the frequency rounter indicab^ the 
programmed frequency, +24 MHz ± 2.4 MHz. 

If the shifls in frequency are within the tolerance 
windows, the AlO PCB phase-lock, drcuite can be as- 
sumed to be functioning properly. 
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INFORMATION 



FM PHASE-LOCK 
TEST 
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INFORMATION 



AJyjUSTAIENT 

PROCEDURES 



10‘14 ADJUSTMENT 

PROCEDURES 



This paragraph pit>vides adjusteaent procedures that you should per- 
form following the repair or replacement of printed circuit boards 
(PCBs), which are listed in Table 10-6. 
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ADJUSTMENT 

PROCEDURES 



SIGNAL SOURCE 
INFORMATION 



Dable lO-B. 


Recommended AdjustmenU Following Repair or Beptocemen? 


PCB 


Adjusting 


A4PCB 


ALC Loop Caiibraitton and Adjustments (page 10-64} 


A5 PCB 


A5 PCB Frequmcy AdjusUnents (f:^ge 1 0-50) 

i 


A6PCB 


A6-A9 YIG Oscillator Bandswitdi Adjusttnents (page 10-^) 
A6-^ YIG Ched< (page 10-^) 

2-8 GHz Barjd (Osc 1) Tracking Riter Adjustments {page 10-62) 
2 GHz Ba^dswitdh Comf^nsation Adjustment (page 10-63} 
ALC Loop Calibrati^ and Adjustments (i^ge 10-64) 


A7-A9 

PCB 


Same as above, ^cept 2 GHz Bandswitch Ccwnpensatlon Adjustment 


A10PCB 


None 


ai3k:b 


Power Suf^ty Adjustrrrents (pa^ 10-70) 
















SIGNAL SOURCE 
INFORMATION 



RECOMMENDED TEST 
EQUIPMENT 



Recom- IkMe 10-7 lists the test eqmpment needed for 

mended Tbst performing the adjustment procedures. 

Equipment 



Table 10-7. Recommended Tkst Equipment for Adjustments 



Instrument 


Critical Specl^cations 


Manufaclurer 


Power Meter 


GPIB Controllable 


Htev\^ett'F^ckard 
Model 436A , wrth Option 
22 


Power Sensor 


Frequency Rsuip: 0,05-26.6 GHz 
Power Range: -30 to 20 dBm (1 
pWtolOOmW) 


Hewlett-Packard 
Model 8485A 


Power Sensor 


Frequency Range: O.OS-40 GHz 
Power R^ge: -30 to 20 d^ 

(1 M,Wto 100 mW) 


Hewlett-Padcard 
Model 8487A 


Digital 

Multimeter 


Ftesoiution; 4^/n digite 
DC Accuracy: 0.002% * 2 counts i 
DC Input Impedance; 10 MO 
AC Accuracy: a07% + loO counts 
AC Input Im^dance; 1 MO 


A>hn Ruke Inc. 

Moctol 804OA, with Opt 
ion8804A-09(TrueAC 
RMS) 


Fmquency 

Counter 


Frequency Rang^: 0.01 to 40 GHz 
Input Impedance; S)0 
R^olution: 1 Hz 
External Time Base Input: 1 MO 


EIP Microwave Inc. 

Model 548A, with 
External Mixers: 

Opt ion 91 (26.6 to 40 
GHz) 

Option 92 (40 to 60 GHz) 


Oscilloscope 


Bandwidth: DC to 150 MHz 
Vertical Sensitivity: 2 mV/dIvision 
Horizontal Sensifivii^: 50 
ns/division 


Tektronix Inc. 
Model 2445 


Spectrum 

Analyzer 

External 

Mixer 


! Frequency Ra^ge: 0.0 1 to 100 
j GHz 

F^solirtion Bandvwdth: 100 Hz 

1 


Tektronix !na 
Mode! 484 

with Externa! fwtixer (PN 
015-300085-00) 
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SIGNAL SOURCE 
INFORMATION 



10-15 A5 PCS This paragraph provide instructions f(r adjusting the A5 F Center 

FRBOUENCY DAC voltages, and the A6-A9 bandswitch reference volta^^. These voi- 

ADJUSTMENTS tages should be checked and adjusted, if ne<^ssary, following main- 

tenance on any of the A6-A9 PCBs or when any of the frequency 
specifications are found to be out of tolerance. 

Step 1, Set up the test equipment as shown in Figure 10-15. 



A5PCB FREQUENCY 
ADJUSTMENTS 



MICROWAVE COUNTER 



OIQITAL 
_MULTIMETER 

00 
QO 

I C3t=aaaa ffiBi 

1 ' ac:;c3ac3a a I 







HP85 

COfVTHOLLER 




lOdB 

PAD 



Figure 10-15* Ikst Equipment Setup for ALC Loop Confidence Thst 



Step 2. Remove top cover. 

Step 3, Reset the 360SS by cycling the line power off and on. 

Step 4, Connect the digital multimeter leads between A5TP6 (4-) and 
A5TP1 (-) (Figure 10-16). 

Step 5* Verify that the digital multimeter indicates +10 ±0.1V. 

Step 6* Connect the digital multnneter li^ds between ^TP3 (+) and 
A5TP1 (™). 

Step 7, Verify that the digital multimeter indicates -10 ± O.IV. 

NOTE 

Steps 8 thru 12 are not routine adjustments. 
They should be performed only if A5U10 has 
been replaced. 
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SIGNAL SOURCE A5 PCB FREQUENCY 

INFORMATION ADIUSTMENTS 



Step 8, Remofve the cover from the F Center circuit (U5,U9, UlO) 
(Figiire 10-16)* 

Step 9. Reset the 360^ by cycling the line iK>wer off and on* 

Step 10. Reset the Fcea DAC by conn^tin^ one end of a short jumper 
wire to MTPl; contact the other end of the jumper first to 
A5U6, pin 3, then to A5U6, pin 2. 

Step 11. Connect the digital multimeter test leads betweaa ASTP5 <+) 
andA5TP4(-)* 

Step 12. Adjust MRS for OV ±50 pV. 



TP3 TP6 TP4 



TP2 TP1 TPS 




Figure 10~16. A5 PCB Compomnt l<Hiatian$ 
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A6-A9 YIG OSCILLATOR 
BANDSWITCH ADJUSTMENTS 


SIGNAL SOURCE 
INFORMATION 


10-16 A6-A9YIG 

OSGllmimA TGR 

BANDSWITCH 

ADJUSTMENTS 


The 360SS Series s^al sources use three or four YIG driver PC^, 
depending on the model These adjusiznents should be performed fol- 
lowing maintenance on tibe A6-A9PCBs. 




A6 PCBi Adjust the 2-8 GHz YIG oscillator to bandswitch at 

2 GHz 2GHz,asMlows: 




Step 1. 


Set up the test equipment as was shown 
in Figure 10-15. 




Step 2* 


Remove the top cover. 




Step 3. 


Reset the 360SS by lading the line power 
off and on. 




Step 4. 


Move ASPS jump^ to pins 2 and 3 (Figure 
10*18). 




Step 5. 


From the controller keyboard, type the fol- 
lowing code: (Example is for an HP85 Con- 
troller.) 




Step 


10 DISP '‘SELECT FREQUENCY IN GHZ" 
20 INPUT A* 

30 OUTPUT 705; “CFl " , A, "GHZ- 

40 GOTO 10 

RUN 




NOTE 

Save the above program to disk; it will be 
used often throughout the procedures in this 
chapter. 




Step 7. 


Enter 2 GHz on controEer Iteyboard, 




Step a 


Connect the digital multimeter test leads 
between A6TP5 (+) and A8TP1 (-) (Figure 
10-17). 




Step d. 


Adjust A6R67 counterclockwise for OV 
(TTL low). 




Step 10. 


Readjust A6R87 clockwise for +5V (TTL 
high). 
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Figure 10*17, A6 PCB Component Locations 



A6 JPCB, Adjust the 2-8 GHz YIG osdllator to bandswitch at 

8 GHz 8 GHz, as follows: 

Step 1. Enter 8 GHz on controller keyboard. 

Step 2. Move the digital multimeter (+) lead to 
A6TP3. 



Step 3. Adjust A6R49 (Figtire 10*17) counterclock- 
wise for OV (TTL low). 

Step 4. Readjust A6R49 clockwise for 4-6V(TTL 
high). 
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A6-A9 YIG OSCILLATOR 
BANDSWITCHADJUSTMEmS 



SIGNAL SOURCE 
INFORMATION 



A7PCE 



A8PCB 



A4just the 8-12.4 GHz YIG oscillator to ban^witch 

at 12,4 GHz, as follows: 

Step 1, Enter 12.4 GHz on controller keyboard. 

Step 2. Connect the digital multimeter test leads 
between A7TF3 (+) and A7TP1 (-) (Figure 
10-18). 

Step 3. Adjust A7R49 counterclockwise for OV 
(TTL low). 

Step 4* Readjust A7R49 clockwise for +5¥ (TTL 
high). 

Adjust the 12.4—18 GHz YIG oscillator to bandswitch 

at 18 GHz, as foUows: 

St^ 1. Enter 18 GHz on controller keyboard. 

Step % Connect the digital multimeter t^t leads 

between A8TP3 (+) and A8TF1 (-) (Figure 
10-18). 



Step 3. Adjust A8R49 cocmterdockwise for OV 
(TTL low). 

Step 4. Readjust A8R49 clockwise fcr -f-SV (TTL 
high). 

Step 5. When bandwidth adjustment is com- 
pleted, move A5P3 jumber to pins 1 and 2. 
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SIGNAL SOURCE A6-A9 YIG OSCILLATOR 

INFORMATION BANDSWITCH ADJUSTMENTS 





A8RC8 

360SS69 



Figure A7 PCB thru AB PCB Compomnt Locations 



AB PCB Adjust the 1&-26.5/27.6 GHz YIG osdllator to 

bandswitch at 26.5 or 27.5 GHz, as follows: 

Step 1. Ch^k A1A6 PCB for label indicating 

bandswitch pmnt. If not there, skip to step 
3. 

Step 2. On the controller keyboard, enter the 
bandswitch frequency. 

Step 3. Connect the digital multimeter test leads 
betw^n Ai^TPS (+) and AMPl (-) (Figure 
10-18). 

Step 4. On the controller keyboard, enter 

26.3 GHz; then increment frequency by 
0.1 GHz until DMM switches from OV to 
+5V. (That is the bandswiteh frequency). 

Step 5. Adjus t A9M9 counterclockwise for OV 
(TTL low). 

Step 6, Read^i^ A9R49 clockwise for +5V (TTL 
high). 
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A6-A9YIGBIAS 



SIGNAL SOURCE 
INFORMATION 



10-17 A$~A9 YIG BIAS Thds paragrapli provides instructioii^ for checking IfIG oscillator bias 

CHECK voltages. 

Step 1» Set up the test equipment as was shown in Figure 10-15. 

Step 2, Remove the top cover. 

Step S. Press the POWER switch to ON. 

A6 PCB YIG Check the non-adtjustable bias voltage on the 2-8 
GHz YIG oscillator, as follows: 

Step 1* Connect digital multimeter between 

A6TP4 (+) and ACT'Pl (^) (Figure 10-17). 

Step 2. Verify volta^ is + 15V 

Step 3* Move digital multimeter (+) lead to 

A14P14, pin 15 (Figure 10-23, page 10-73) 

Step 4. Verify voltage is -5 V 

A7 PCB YIG Check the non-adjustable bias voltage on the 8- 
12.4 GHz YIG oscillator, as follows: 

St^ 1, Connect the digital multimeter between 
A7TP4 (■!-) and A7TP1 (-) (Figure 10-18). 

Step 2. Verify voltage is +15V. 

A8 PCB YIG For 3^SS47 only, check the non-adjustable bias volt- 
age on the 8-12.4 GHz YIG oscillator, as follows: 

Step 1. Connect the digital multimeter between 
A8TP4 (+) and A8TP1 (-) (Figure 10-18). 

Ste^ 2. Verify voltage is -i- 12V 

A9 PCB YIG For 360SS69, check the non-adjustable bias voltage 
on the 18-26.5 GHz YIG oscillator, as follows: 

Stcqp 1. Connect the digital multimeter between 
A9TP4 (+) and A9TP1 (-) (Figure 10-18). 

St^ 2. Verify voltage is +12V 
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SIGNAL SOURCE 
INFORMATION 



FREQUENCY 

ADJUSTMENT 



10-18 fBBOUEHCY This paragrapli provides instructions for adjusting the signal source 

ADJUSTMENTS output frequency. Frequency adjustment procedures are provided for 

each YIG-tuned oscillator, and for the Het (heterodyne) Band. The sig- 
nal source output frequency should be a^usted following maintenance 
on the A5 and A6 thru A9 PCBs, and when any of the YIG {^dilators 
are replaced. 

NOTE 

Allow the mstimment to warm up 30 minutes l^fore at- 
tempting any frequency adjustment. 

Step 1. Set up the test equipment as was shown in Figure 10-15. 

Step 2. Remove the top cover. 

Step 3. Cycle the line power off and on. 

Oscillator 1 Adjust ti^ 2-~8 GHz oscillator, as follows: 

Step 1* Enter 2.1 GHz on mntroUer keyboard. 

Step 2. Wait 10 seconds for the firequ^cy to settla 

Step 3. Enter 7.9 GHz on controller keyboard. 

Step 4. Wait 10 seconds for the frequency to settle. 

Step 5. Repeat steps 1 thru 4 two nwjre times, to 
set the TIG’S hyster^is. 

Step 6. Enter 2. 1 GHz on controller keytoard. 

Step 7, Wait 10 seconds for the frequency to settle. 

Step 8, Adjust ABR12 (Figure 10-17) for 
2. 100 GHz ±2 MHz. 

Step 9, Enter 7.9 GHz on controlter keyl:H)a 2 d. 

Step 10. Wait 10 seconds for the frequency to settle. 

Step 11. Adjust A6R6 (Figure 10-17) for 7.9 GHz 
±2 MHz. 

Step 12. Repeat steps 6 thru 11 until the two 
frequencies are within their 2 MHz 
tolerance. 
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SIGNAL SOURCE 
INFORMATION 



0.01 GHz 



Oscill€itor2 



Adjust the 0.01-2 GHz heterodyne band, as follows: 

Step 1 , Enter 0.01 GHz on controller keyboard. 

Step 2. Adjust A6R83 (Figure 10-17) for 1 GHz 
±lMHz. 

Step 3, Set the frequency, ^ain, to 1 GHz. 

Step 4. Enter 0,01 GHz on controller keyboard. 

Step 5. Verify that the counter reads 10 MHz 
±10 MHz. If not, readjiist A6R12. 

Step 8. Enter 1.9 GHz on controller keyboard. 

Step 7. Verify that the counter reads 1.9 GKs 
±10 MHz. If not, readjust A6R12, 

Step 8. Repeat steps 1 thru 7 as necessary until 
the frequencies at both ends of the 
heterodyne range are witMn their 
±10 MHz tolerance window. 

Adjust the 8-12.4 GHz <^ciliator, as follows: 

Step 1. Enter 8.1 GHz on <»ntroIler keyboard. 

Step 2. Wait 10 seconds for the frequency to settle. 

Step 3. Enter 12.3 GHz on controller keyboard. 

St^ 4. Wait 10 seconds for the frequency to settle. 

Step 5. Repeat steps 1 thru 4 two more times, to 
set the YlG’s hysteresis. 

Step 6. Enter 8.1 GHz on controller keyboard. 

Step 7* Wait 10 seconds for Hie frequency to settle. 

Step 8. Adjust A7R12 (Figure 10-18) for 8.1 GHz 
±2 MHz. 




SIGNAL SOURCE 
INFORMATION 



FREQUENCY 

mMUMEEL 



Step 9. Enter 12.3 GHz on controller keyboard. 

Step 10, Wait 10 seconds for the frequency to settiie. 

Step 11. Adjust A7R6 for 12.3 GHfe ±2 MKfe. 

Step 12, Repeat steps 6 thru 11 until the two 
fiequencies are within their ±2 MHfe 
tolerances. 

Oscillator 3 Adjust the 12.4-18 (or 20) GHz oscillator, as follows: 

Step 1. Enter 12.5 GHz on controEor keyboaiE. 

Step 2. Wait 10 se<»nds fir the frequency to settle. 

Step 3. For 360SS69, enter 17.9 GHz on control- 
ler keyboard. 

For 360SS47, enter 20 GHz on controller 
keyboard. 

Step 4. Wait 10 seconds fir the frequency to settle. 

Step 5, Repeat steps 1 thru 4 two more tunes, to 
setttieYIG’shystej^is. 

Step 6. Enter 12.5 GHz on controller keyboard. 

Step 7, Wait 10 seconds fir the frequency to settle. 

Step 8, Adjust A8R12 (Figure 10-18) for 12.5 GHz 
±2 MHz. 

Step 9. For 3^^69, enter 17.9 GHz on contrd- 
ler keyboard. 

Step 10. For 360^47, enter 20 GHz on controller 
keyboard. 

Step 11. Wait 10 seconds for the frequency to settle. 

Step 12. A^ustA8R6(FigurelO-l8)forl7.9GHz 
±2 MHz, for the 360SS69; or 20 GHz 
±2 MHz, for the 360^47. 

Stqp 13. Repeat steps 6 thru 11 until the two fre- 
quencies are within their ±2 MHz toleran- 
ces. 
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NOTE 

Perform the following steps only for the 
360SS69. 

Step 14. Enter 28 GH 25 on controller keyboani. 

Step 15* Wait 10 seconds for the frequency to settle. 

Step 16. Enter 40 GHz on controller k^boaxd. 

Step 17. Wait 10 seconds for the frequency to settle. 

Step 18. Repeat steps 14 thru 17 two more times, 
to set the YlG's hysteresis. 

Step 19. Enter 28 GHz on controEer keyboard. 

Step 20. Wait 10 seconds for the frequency to settle. 

Step 21. Adjust ,/^R68 (Rguie 10-18) for 
^GHz±2MHz. 

Step 22. Enter 40 GHz on controller keyboard. 

Step 23. Wait 10 seconds for the frequency to settle. 

Step 24. Adjust A8R65 (Figure 10-18) for 40 GHz 
±2 MHz. 

St^ 25. Repeat steps 19 through 24 until the two 
frequencies are within their ±2 MHz 
tolerances. 

Oscillator 4 For the 360SS69, adjust the 18-26.5 GHz oscillator, 

as follows: 

Step 1. Enter 18.1 GHz on controller keyboard. 

Step 2. Wait 10 seconds for the frequency to settle. 

Step 3. Enter 26.4 or 27.4 GHz (as determined in 
paragraph 10-16) on controller keylx^ard. 

Step 4. Wait 10 seconds for the ftequency to settle. 

Step 5. Repeat steps 1 thru 4 two more times, to 
set the YIG’s hysteresis. 

Step 6. Enterl 18-1 GHz on controller keyboard. 
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SIGNAL SOURCE 
INFORMATION 



Step 7 , Wait 10 seconds for the frequency to settle. 

Step 8. Adjust A9R12 (Figure 10-18) for 18. 1 GHz 
±2 MHz. 

Step 9. Enter 26.4 or 27.4 GHz, as applicable, on 
controller keyboard. 

Step 10. Wait 10 seconds for the ftequenqy to settle. 

Step 11. Adyust A9R6 (Figure 10-18) for 26.5 GHz, 

Step 12. Repeat steps 6 through 11 until the two 
frequencies are within their ±2 MHz 
tolerances. 



FREQUENCY 

ADJUSTMENTS 
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2-8 GHz BAND (OSC 1) TRACKING SIGNAL SOURCE 

FILTER ADJUSTMENTS INFORMATION 



10-19 2-8 GHz BAND (OSC This paragraph provides instruction for adfusting the 2-8 GHz band 
1) TBACKING FILTEB (OSC 1) tracking filter. These adjustments should be performed follow- 
ADJUSTMENTS ing maintenance on ttie A6 PCB or when the power output of the signal 

source is below its specified toleran^^ in the 2-8 GHz band. 

Step 1, Connect the test equipment as was shown in Figure 10-15. 

Step 2, Remove the top cover from the signal source. 

Step 3. Reset the signal source by cycling the line power off and on. 

Step 4* Enter 2.1 GHz on controller keylKiard. 

Step 5. Set the 360SS for an unlevded output power, ^pe : 

10 OUTPUT 705?‘*UV0" 

RUN 

Step 6, Adjust A6R93 (Figure 10-17) for maximum output pow^. 

Step 7» Recall frequency pnjgram (page 10-52) and enter 7.9 GHz on 
controller keyboaid. 

Step 8. Adjust A6R95 (Figure 10-17) for maximum output power. 

Step 9. Repeat steps 4 thru 8 until no further adjustment is 
necessary. 

Step 10* Enter 2.1 GHz on contojUer keyboard. 

Step 11* Verify output power exceeds the RESET power level 
(+10 dBm for 360SS47 or +5 dBm for 360SS69). 

Step 12. Repeat steps 10 and 11 for 3 GHz, 4 GHz, 5 GHz, 6 GHz, 
and 7 GHz. 





SIGNAL SOURCE 2 GHz BANDSWUCH 

INFORMATION COMPENSATION ADJUSTMENT 



10-20 S GHz BANDSWiTCH This paragraph provides instructions for adjusting the signal source so 
COMPENSATION that the frequency shift is minimal. Perform this adjustment following 

ADJUSTMENT maintenance on the A6 ICB, or when a freq'u^ncy shift is detected. The 

adjustment consists of setting a resistor to a predetermined point 

Step J. Turn A6R80 (Mgure 10-17) clockwise for a Ml rotation . 

Step 2, l\irn A6H80 count^iockwise 1/8 of a rotation. 
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SIGNAL SOURCE 
INFORMATION 



AJLQ LOOJP 
ADfUSlMENTS 



1 0-21 ALC LOOP This paragraph describes the ALC (automatic level control) loop adjust- 

ADJUSTMENTS raents. It also provides instaructions for adtjusting the ALC» Perform the 

ALC loop adjnstment procedure following file repair or replacement of 
any ALC loop components. 

ALC Loop Adjust the ALC loop bandwidth as follows: 

Bandwidth 

Step 1» Set up the test equipment as shown in 
Figure 10-19. 



OSCILLOSCOPE 





1 ® 


c 


p 0 0 




CHI 



FUNCTION 

GENERATOR 

□ 



QOC9QO Q00i 

a o ® o 




tOWiz 
0 to -10V 
SQ. WAVE 



GPIB 



TOA4R111 



F^F" 

OUTPUT 



SIGNAL SOURCE 




CONTROLLER 



Figure 10-19. Ikst Equipmmt Setup for ALC Loop Confiderux Tkst 

Step 2. Bemove the top cover. 

Step 3, Withdraw the A4 PCB and clip the center 
conductor lead on the function generator 
output to the bottom of A4R111 (Figure 10- 
20). Clip the shield lead to A4TP2. 

Step 4. BeinstaU the A4 PCB and press the 
POWER switch to ON. 

NOTE 

Steps 5 through 9 describe how to 
adjust the function ^nerator for a 
10 kHz squarewave at a voltage 
that causes a 10 dB excursion of 
the signal source output signal. 
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SIGNAL SOURCE 
INFORMATION 



ALC LOOP 
ADJUSTMENTS 




Figure W>20. A4 PCB Component Lomtiom 

Step 5. Turn the function generator off. 

Step 6. Adjust the osdll£®«>pe vertical controls to 
position the trace on the bottom graticule 
line. This is now the reference line for the 
maximum-output power signal from the 
signal source. 

Step 7, Set the output power 10 dB below the 
reset output power by typing the below 
listed HP-85 BASIC code on the controller 
keyboard. (Substitute the r^et output 
power valim for the term X. This value is 
10 dBm for 3^SS47 or +5 dBm for 
360SS69.) 

10 OUTPUT 705; "LVIiXDB" 

RUN 

Step 8. Observe that the (^dlloscope trace 

deflects upward, and note the graticule 
line that the trace rests on. This graticule 
line is now the reference for the minimum 
output power signal. 
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ALCLOOP 

ADJUSTMENTS 



SIGNAL SOURCE 
INFORMATION 



Osc 1 (A4 /Aj 6 
PCBs) Loop 



Bet Band 

(A4/A6PCBS) 

Loop 



Osc2(A7 
PCB) Loop 



Step 9* TUm on the function generator and set 
the function and frequency controls to 
produce a 10 kHz squarewaYe. 

Step 10. Adjust the ampEtude and dc offset <^n- 

trols to position the top of the squarewave 
on the minimum-power reference line. 
Position the bottom of the squarewave on 
the majdmum-power reference Une. 

Adjust the A4/A6 PCB ALC loop bandwidtfi as fol- 
lows: 

Stqp 1. Recall frequency program (page 10-52) 
and enter 5 GHz on controller keyboard. 

Step 2, Adjust the osciUoscope vertical and 

horizontal controls to display a square 
wave similar to that shown in 
Figure 10-21. 

Step 3. Adjust A4R123 (Figmre 10-20) and A6R33 
(Figure 10-17) for a squarewave with mini- 
mum overshoot. 

Adjust the A4/A6 PCB heterodyne ALC loop 

bandwidth as follows: 

Step 1. Enter 1 GHz on controller keyboard. 

Step 2. Adjust the vertical and horizontal osdllo- 
scope rontroEi to display a squarewave 
similar to that shown in Figure 10-21. 

Step 3. Adjust A4R124 (Figure 10-20) and A6R66 
(Figure 10-17) for a square wave with min- 
imum overshoot (Recheck the adjustment 
at 5 GHz. 

Adjust the A7 PCB ALC loop bandwidth as follows: 

Step 1. Enter 10 GHz on controller keyboard. 

Step 2. Adjust A7R33 (Figure 10-18) for the best 
square wave response (least distortion). 
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SIGNAL SOURCE ALC LOOP 

INFORMATION ADJUSTMENTS 




Figure ALC Loop Adjustment Square Wave 

Osc 3 (A8 Adjust the A8 PCB ALC loop bandwidth as follows: 

PCBjLoop 

Step 1. Enter 16 GHz on controller keyboard. 

Step 2, Adjust A8E33 (Figure 10-18) for a square 
wave with minimum overshoot. 

Step 3. If 360SS69, continue to OSC 4 (A9 PCB) 
Loop. If 360SS47, turn Hne power off, 
witlidraw the A4 PCB, and disconnect the 
function generator. 

Step 4, Reinstall the A4 PCB and press the 
POWER switeh back to ON. 
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SIGNAL SOURCE 
INFORMATION 



ALCLOOP 

ADJUSTMENTS 



Osc 4 (A9 i^ust the PCB ALC loop bandwidth as follom: 

PCB)Lw^ 

Step 1. Enter 22 GHz on controller keyboard, 

St^ 2* Adjust A9R33 (Figure 10-18) for a square 
wave with mmimum overshoot. 

Step a 'Hirn the line ^wer off, withdraw the 
A4 PCB and disconnect the function 
generator. 

Step 4 Reinstall the A4 PCB and press the 
POWER switch back to ON. 

Low Level Adjust low-level noise on the A4 PCB, as follows: 

Noise 



NOTE 

Perform this adjustment on]^ if A4 PCB 1ms 
been replaced. 

St^ L Enter 2.1 GHz on controller keyboard. 

Step 2« Adjust A4R12 (Figure 10-20) for minimum 
jitter (amplitude variations), as indicated 
on the oscilloscope. 

Step 3. Enter 7.9 GHz on controller keyboard. 

Step 4 Adjust A4R6 for minimum jitter. 

Power Lmel Adjust output power as follow: 

St^ 1, Reset the SI^SS by cycling the line power 
off and on. 

Step 2. Enter 2.1 GHz on controller keyboard. 
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SIGNAL SOURCE 
INFORMATION 



ALCLOOP 

ADJUSTMENTS 






Step 3* For the 3&0SS69: 

a. Adjust A4R^ (Rguie 10-20) for 
+5 dBm ±0.5 dB. 

b. Set the output power to -5 dBm, type: 

10 OUTPUT 705? '’LVL-5DM” 

RUN 

c. Adjust A4R72 (Figure 10-20) for 
-5 dBm ±0,5 dB. 

Step 4. For the 3^847: 

a. Adjust A4R66 (Figure 10-20) for 
+10 dBm ±0.5 dB. 

b. Set the output power to 0 dBm, type: 

10 OUTPUT 705? “LVLIODM” 

RUN 

c. Adti ust A4R72 (Figure 10-20) for 
10 dBm ±0.5 dB, 

RF Slope i^'ust tbs dope of the RF output power, as follows: 

Step 1. For ttie 3&0SS47: 

a. Set the frequency to 20 GHz, type: 

10 OUTPUT 705; "CF120GH- 
RUN 

b. Set the pow&t to 10 dBm, type: 

10 OUTPUT 705; "I.VL10DM" 

RUN 

c« A4)ust A4R66 (Figure 10-20) for 
+10 dBm ±0.5 dB. 

d. Repeat step 1(a) for 2.1 GHz and 
verify that the power level is 10 dBm. 
If not, readjust A4R66 as required. 
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POWER SUPPLY SIGNAL SOURCE 

ADTUSTMENTS INFORMATION 



Stc^ 2* For the 360SS45/SS69: 

a. Set the frequency to 40 GHz, type; 

10 OUTPUT 705; “CF140GH" 

RUN 

b. Set the power to 6 dBm, type: 

10 OUTPUT 705; "LVIiSDM" 

RUN 

c. Adjus t A4R66 (Figure 10-20) for 
+5 dBm ±0.5 dB. 

d. Repeat step 2(a) for 2,1 GHz and 
verify that the power level is 5 dBm, If 
not, readjust A4R66 as required. 



1 0'"22 POWER SUPPLY TTiis paragraph provides instructions for adjusting the OUT OF REG, 

ADJUSTMENTS HIGH LINE, and LOW LINE motherboard adjustments. They should 

be made (1) if power supply problems are suspect^ or (2) after main- 
tenanc^ has been performed on any of the A13/A14 power supply cir- 
cuits. 

Out-of’ Adjust the out-of-r^pulation potentiometer as follows: 

Regulation 

Step L Adjust A14R89 (Figtire 10-23) clockwise to 
its limit. 

Step 2. While observing the A14 OUT OF REG 
indicator, readjust A 14R89 counterclock- 
wise until the indicator goes out. Stop. 

Step 3. While counting the number of poten- 
tiometer turns, continue to adjust A14R89 
counterclockwise until the indicator 
lights. Stop, 

Step 4, Readjust A14R89 clockwise, halfway be- 
tween the indicator's on and off states. 
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SIGNAL SOURCE 
INFORMATION 



POWER SUPPLY 
ADJUSTMENTS 



Low Line Adjust the low-line potentiometer as follows: 

Voltage 

Step 1. Turn off tiie 3G0SS. 

Step 2. Connect the test equipment as shown in 
F^iire 10-22. 



AC 

LINE 



DIGITAL 

MULTIMETER 



o oo 


^ ■■11 








VARiAC 



SIGNAL SOURCE 




O 



tkC 

OUTPUT 

o 



LINEVOLTAQE MONITOR 



Figure 1 0-22, 7h$t Equipment Setup for Bower Supply Adjustments 

Step 3. Adjust the variac for 92 Vac (20% below 
the nominal line voltage), as observed on 
the line voltage monitor. 

Step 4* Turn on the 360SS, 

Step 6. Adjust A14R79 (LOW) (Figure 10-23) to 

its clockw:ise limit; then readjust 
counterclockwise until the A14 LOW 
LINE indicator lights. 

Step 6, Readjust the variac for 115 Vac (nominal 
line voltage), and ensure that the LOW 
LINE indicator is not lit. 
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Migh Line Adjust the high>line potentiometer as follows: 

Voiltage 

Step 1. Connect the test equipment as was shown 
in Figure 10-22* 

Step 2, A<Hust the variac for 138 Vac (20% above 
the nominal line voltage). 

Step 3. A^'ust A14R80 (HIGH) (Figure 10-23) to 
its clockwise limit; then reac^ust 
countm^ockwise until the HIGH LINE in- 
dicator %hts. 

Step 4. Iteadjust the variac for 115 Vac (nominal 
line voltage), and ensure that the HIGH 
LINE indicator is not lit 
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POWER 
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HfGHUNE nn LOW LINE 



Figure 10’23, AM Motherboard PCS, Ikst Po, 
Ootmector, Indkator, and A^jastmerU Lomtions 



















SIGNAL SOURCE 
INFORMATION 



REMOVE AND REPLACE 
PROCEDURES 



10-23 

10-24 



REMOVE AND Procedures for removing and replacing signal source subassemblies 

REPLACE listed in Table 1-2 are provide in subsequent paragraphs. 

PROCEDURES 



REMOVE AND This paragmph provides instructions for removing top, bottom, and 

REPLACE COVERS side covers, lb replace covers, reverse the removal proc^. 

Pnwedure Top and Bottom Covers 

Step 1. Turn off ac power and dteconnect the 
input line voltage. 

Step 2. On rear panel, loosen screws and remove 
the feet from the four comers. 

Step 3. Slide the top and bottom co^rs toward 
the rear and remove. 

Side Covers 

Step Reimve top and bottom covers. 

Step 2. Grasp rack-slide handle at front, and slide 
side panels to tfre rear and remove. 
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REMOVE AND REPLACE 
At A4, as, and AlO PCBS 



SIGNAL SOURCE 
INFORMATION 



10~25 RBMOVBANO This paragraph describes how to remove the the signal source PCBs, 

REPLACE PCBS all but the A13. It is covered in the next paragraph. Tb replace these 

(EXCEPTA13) PCBs, reverse the removal process. 

Preleminary Remove top cover (paragraph 10-24). 

Proc&iure Step 1. Loosen captive screw and lift PCB retain- 
ing bracket out of the way. 



Step 2. Lift up on edge tabs and puU PCB 
straight up and out. 











SIGNAL SOURCE 
INFORMATION 



REMOVE AND REPLACE 
A13 SVmCHING POWER SUPPLY PCB 



10-26 REMOVEAND 
REPLACE A1 3 
SWITCHING POWER 
SUPPLY PCB 



CAUTION 



The referenced PCB contains 
static-sensitive components. 
Refer to Figure 1-2, page 1-10, 
for precautionary instructions* 
Failure to Mlow these instnic- 
tions may result in damage to 
the PCB. 



Hiis paragraph describes how to remove the A13 Switching Power 
Supply PCB. Tb replace this PCBs, reverse the removal process. 

NOTE 

Refer to figure 10-24 for PCB location. 

WARNim 

Voltages hazardous to life are present through the A13/A14 
Switching Power Supply, even when you have the power 
turned off and the ac line cord removed. Before performing 
maintenance on this |K>wer supply, observe tire following 
precautions: After turning the ac power off and removing 
the line cord, allow 5 minutes for the capacitor voltages to 
d^ay. Avoid touching the terminals on the line fiise when 
power is on, +165 Vdc is present 



Preliminary 


Remove top cover (paragraph 10-24). 


Procedure 


Step 1, 


Remove ten screws and lockwashers from 
the top cover of the card-cage a^mbly, 
and remove the cover. 




Step 2* 


Lift up on edge tabs and pull PCB 
straight up and out. 



NOTE 

The A13 PCB power supply switch- 
ing-frequency is in the RF spec- 
trum (K) kHz). To prevent the radia- 
tion, insure that the card-cage 
cover is securely seated and fas- 
tened with all ten screws before 
reapplying the ac power. 
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SIGNAL SOURCE 
INFORMATION 



REMOVE AND REPLACE 
A YIG OSCILLATOR 



10-27 REMOVEAND 

REPLACE A YiG 
OSCILLATOR 



This paragraph describes how to remove and replace a typical YIO 
oscillator. To replace the oscillator, reverse the removal process. 

NOTE 

Kefer to Figure 10-25 for 360SS47 and Figure 10-26 for 
360SS^ component locations. 

Prvliminctry Bemove all four covers (paragraph 10-24). 

Procedure Step 1. Remove the RF deck cover by removing 

ax screws, lockwa^ei^, and flat washers 
from inside edge and seven screws and 
lockwashers from front, b^k, and outside 
edges. 

Step 2. For2-8GHzoscmator 

□ Remove connector from Match 
Modulator output. Leave match 
modulator attached, it is included with 
replacement oscillator. 

□ Remove connector from P14 on mother- 
board, 

□ Remove two ^ews from oscillator bot- 
tom and remove oscillator. 



Step 3. For 8-12 GHz oscillator: 

□ Remove conn«:t»r from Isolator output. 
(For 360SS69, remove the cable/frlter 
assy between the Isolatcr and DPDT 
PIN switch.) 

□ Remove connector from P13 on mother- 
board, 

□ Remove two screws from oscillator bot- 
tom and remove oscillator. 
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SIGNAL SOURCE REMOVE AND REPLACE 

INFORMATION A YIG OSCILLATOR 



Step 4. For 12-18GHz (360SS69) 12-20 GHz 

(360SS47) (^dilator; 

□ Kemove cable from between oscillator 
output and DPDT PIN switchu 

O Remove connector from P16 on mottiar- 
board- 

O Remove two saews from oscillator bot- 
tom and remove oscillator. 

Step 5, For 13-26.5 GHz oscillator (36(BS69): 

□ Remove cable from between osdllator 
output and multi-port PIN switch. 

□ Remove connector from P17 on mother- 
board, 

□ Remove two screws from oscQlator bot- 
tom and remove oscillator. 
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MODEL 360SS47 RF DECK SIGNAL SOURCE 

COMPONENT LOCATIONS INFORMATION 



2-8 GHz 
OSCNJLATOR 



12.4-^ GHz DOWN PIN 

OSCB,LATOR CONVERTER SWTOi 



DIRECTIONAL 

COUPLER 





Figure 10-25, S60SS47 EF Deck Component Locations 
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SIGNAL SOURCE MODEL 360SS69 RF DECK 

INFORMATION COMPONENT LOCATIONS 



8-12.4 GHz 
OSCILLATOR 



ISOLATOR 



2-BGHz 
CBOLLATOR 



18-26.5 GHz 
OSCILLATOR 



MULTl-l=ORT 
CKDWN PIN 

CONVEHTER SWITCH 



DIRECTIONAL 

CX3UPLER 




Figure 10-26. 380SS69 RF Deck Component Locations 





REMOVE AND REPLACE 
A PIN SWITCH 



SIGNAL SOURCE 
INFORMATION 



10^28 REMOVE AND This paragraph describes how to remove a PIN switch.Tb replace the 

replace a pin pin switch, reverse the removal process. 

SWITCH 

NOTE 

Refer to jSgiire 10-25 or 10-26 for component location. 

Preliminary Remove all four covers (paragraph 10-24). 

Procedure Step 1. Remove the RP dcdk cover by removing 

six screws, lockwashers, and flat washers 
from inside edge and seven screws and 
lockwash^ from front, back, and outside 
ed^. 

St4Bp 2. For the 360SS47: 

□ Remove five RF cable connectors. 

□ Remove connector from P15 on mother* 
board. 

□ Remove two mountii^ screws from the 
backside of the RF deck. 

Q Remove the switch and standoffe. 

□ Remove two screws and lockwashers 
and remove standoffs; save standoffe 
for use on replacement switch. 

Step 3. For 360SS69 multi-port PIN switch: 

□ Remove the frequency doubler (para- 
graph lCK-31) to gain access. 

□ Remove six cable connectors. 

D Proceed as described above for 360SS47. 
Step 4. For 36(^69 DPDT PIN switch: 

□ Remove six cable connectors. 

□ Remove connector from P45 on mother- 
board. 

□ Remove the switeh. 
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SIGNAL SOURCE 
INFORMATION 



REMOVE AND REPLACE 
THE DIRECTIONAL COUPLER 



1029 RBMOVBAND 

REPLACe THE 
DIRECTIONAL 
COUPLER 



This par^raph describes how to remove the directional coupler. Tb 
replace this component, reverse the removal pnx»^. 

NOTE 

Refer to figure 10-25 or 10-26 for «>mponent location. 

Preliminary R^ove all four covers (paragraph 10-24), 

Procedure Step 1. Remove the EF deck cover by removing 

six screws, lockwashers, and flat washers 
firom inside edge and seven screws and 
lockwashers from front, back, and outside 
edges. 



Step 2, For 360SS47: 

□ Remove black c^ble connector from DC 
OUT on coupler and pifil black wire 
away firom adjacent pin. 

□ Remove two RF cable connectors firom 
coupler. 

O Remove two screws and remove coupler. 

Step 3. For 360SS69: 

□ Remove black cable connector firom DC 
OUT on coupler and puU black wire 
away from adjacent pin. 

□ Remove connector fr*om RF IN on 
o>upler 

□ Remove two sar’ews; pull directional 
coupler back to free output cx>nnector, 
then remove. 



360BMM 



10-83 





REMOVE AND REPLACE 
THE DOWN CONVERTER 



SIGNAL SOURCE 
INFORMATION 



10-30 RBMOVBAND This para^aph d^cribes how to remove the down <»nverter. To 

RBPLACB THB replace this component, reverse ttie removal process. 

0OWNCONVBRTER 

XVC^jC Jut 

Refer to figure 10-25 or 10-26 for component location. 
Preliminaiy Remove all four covers (paragraph 10-24). 



Procedure 



Step 1. Remove the RF deck cover by removing 
six screws, lockwashers, and flat washers 
from inside edge and seven screws and 
lockwashers firom front, back, and outside 
edges. 

Step 2. For360SS47: 

□ Remove two RF cable connecters. 

□ Remove connector from P12 (m mother- 
board. 

□ Remove two mounting screws from the 
underside of the RF deck 

□ Remove the down converter. 

Step 3. For 360SS69: 

□ Remove DPDT PEN switch (paregraph 
10-28) to gain access. 

□ Remove two RF cable connectors. 

□ Remove connector from P12 on mother- 
board. 

□ Remove two mounting screws from the 
underside of the RF deck. 

□ Remove the down converter. 
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SIGNAL SOURCE 
INFORMATION 



REMOVE AND REPLACE 
THE FREQUENCY DOUBLER 



10-31 REMOVE ANO This paragraph describe how to remove the frequency doubler on the 

REPLACE THE 360SS69. Tb replace this component, reverse the removal process. 

FREQUENCY 

DOUBl£R NOTE 

Refer to Figure 10-26 for component location. 

Prelimmary Remove all four covers (paragraph 10-24), 

Procedure Step 1. Remove the RF deck cov^ by removing 

six screws, lockwashers, and flat washers 
from inside edge and seven screws and 
lockwashers from front, back, and outside 
edges. 

Step 2, Remove two RF cable conn^tors. 

steps. Remove two screws, and remove tihe fre- 
quency doubler. 
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A“ X INTRODUCTION The 363XA Frequency Converter Ihst Sets are user configurable and 

can be used to address a wide variety of applications that include: jfre- 
quenqy conversion devices (mixers), antenna and radar cross section, 
and high power S-parameters, This appendix describes these applica- 
tions and provides operating instructions for a variety of test applica- 
tions. 

POV\^R LEVEL Power level inputs to the 363XA should be less than -10 dBm at all in- 

CONSIDERATIONS puts to avoid compression in the output signals. The reference signal 

selected fear phase lock should be between -10 and -25 dBm.. A 
convenient signal for the reference is available at the source lock out- 
put connector. 
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A" 3 360B SYSTEM Examples of the of the 363XA in the 360 Vector Network Analyzer 

CONFIGURATIONS system are discussed in the following paragraphs. 

USING 363XA TEST SETS 

Antenna Tkst A simple antenna test setup for short distance meas> 

urements to 40 GHz is shown in Figure A-1. The 
source is placed at tihe transmit antenna and the t^t 
set at receive antenna. The 360 VNA unit can be 
remote up to ^ feet from the test set, allowing the 
source and test set to be placed in the chamber with 
the antennas. 



TRANSIT TEST 

ANTENNA 1 ANTENNA 




360SS69 360 



Figure A-1, Shoii Distance Antenna Te^ Range 
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360B SYSTEM CONFIGURATIONS 
USING 363XA TEST SETS 




Sii and S 21 
Measurement 
of High 
Power Device 



A device-mider»test (DOT) that requires high input 
power can be tested as shown in Figure A>2. Here 
signal Ea is not fed from the source lock output, but 
rather from the output of the amplifier. Care must 
be taken not to exceed the maximum linear opera» 
tion input level. During calibration, RF input to the 
amplifier is attenuated so that the maximum input 
levd into Ta is not exceeded when Opens and Shorts 
from the calibration standards are connected. 



Using the 

36SQA/3631A 

Attenuator! 

^itch 

Drivers 



The 3630Aand 363 lA Frequency Converter Test 
Sets contain three connectors on the rear pand (Fig- 
ure A-3) that are confiqured to drive two step at- 
tenuators and a transfer switch. Using these 
connectors and WILTRON components, it is possible 
to configure a 3630Aor 3631Afor many different ap- 
plications. Figure A-4 (next page) shows a 3630A con- 
figured for full reversing S-Parameter measurement. 



JP%wr« A-2. S-Pammeter Measure^ 
ment of a High Power Device 






«®TfWiSPEH 




Figure A-3. 363XA Tkst Set Mear Panel 



The attenuator drive voltages are ccmsistant with 
many of the available microwave switches. This 
ma^s the 3630A useful for applications requiring ex- 
ternal signal switching (Figure A-5), Table A-1 
provide pin confiquration for the attenuator drive 
connectors. 



36QBMM 



A-5 







360B SYSTEM CONFIGURATIONS 
USING 363XA TEST SETS 



APPENDIXA 
363XA OPERATION 



Table A-i. Attenuator Drive Connector 
IHn Configuration 



Pin 


At^uation 

Control 


Extenf)sri Switch 
Control 


1 


— 


— 


2 


10 dB IN 


SWITCH 1, 
POSITION 2 (ON) 


3 


40 dB 
OUT 


SWITCH 3, 
POSITION 1 
{OFf=) 


4 


— 


— 


5 


20dBIN 


SWITCH 2, 
POSITION 2 (ON) 


6 


•f.24 Vdc 


+24 Vdc 


7 




— 


8 


— 


— 


9 


40 dB IN 


SWITCH 3 
POSITION 2 (ON) 


10 


— 




11 


20 dS 1 

OUT 


SWITCH 2. 
POSITION 1 
(OFF) 


12 


— 


— 


13 


10 dB 1 

OUT 


SWITCH 1 , 
POSITION 1 
(OFF) 


14 


— 


— 



The switch^ are controlled by the attenuator con- 
trol in the Heduced Ihst Signals menu. When the ap- 
propriate attenuation is selected, the corresponding 
pin of the connector is grounded. It is po^ble to 
place any of the three switehes in either position by 
specifying the appropriate attenuator setting. 
Speciftdng 10 dB would set switch 1 to on, 20 dB 
would set switch 2 to on, 30 dB would set switches 1 
and 2 to on, etc. 

Note that the Port 2 Tfest Attenuator control is only 
0 to 40 dB. Thte means, when driving external 
switches, it is impossible to turn all 3 switches on at 
the same time through that connector. 

Fiqure A-6 shows how the Port 2 Source Attenuator 
connector could be connected to control three 
HP33311 switches. Note the switching method and 
control voltage are both compatible, meamng no in- 
terface circuitry is needed. 

With the 3630A and 363 lA external switch control 
connectors, it is possible to configure a number of 
automated measurements without requiring manual 
switch control. 




Figure A-4, Configured to Measure Full Reversing S^Parameters 
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Figure A~5. Swkcfmd Transmit Aniennas 




Figure AhS. Port 2 Sowree Attenuator Omn&:tor ControliiTig Three HP33311 
Switches 
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Ar4 OPERATION The 363XA Frajueney Con¥erter Test set is operated under VNA pro- 

gram control during measurements. This section provides information 
on setting up the VNA to presmt measurement data provided by the 
test set 



S-Parameter Definitions 



s 

Pa ram. 


Multi- 

port 

Patio 


Meas. 

Chan, 

Ratio 


Meas. Oef. 


Sl1 


bi 


Ta 


Forward 




a1 


RA 


Reflection 


S11 


b1 


Ta 


Reverse 




a2 


RB 


Transmission 


S11 


b2 


tb 


Forward 




a1 


RA 


Transmission 


S11 


b2 


Tb 


Reverse 




a2 


RB 


RellecUcm 



Preoper- 

aiional 

Setups 

D^u^ion 



When a fiiUy reversing t^st set is used with the 360B 
VNA system, the system ratios the relative mag- 
nitude and phase of the S-parameter values for the 
DUT. These S-parameters are equivalent to the 
^ultl-Port Ratios’’ given in Ihble A-2, 

V^thin fully reversing test sets, signal separation 
and down conversion of the incident, reflected, and 
transmitted signals at POFfl 1 and PORT 2 result in 
four IF signals. They are defined as: 

□ Ra (Reference, Channel A) ~ this signal con- 
tains information about the stimulus signal in 
the forward direction (incident signal) from 
PORT 1 to the DUT 

□ Ta (Test, Channel A) - in the forward measure- 
ment mode, this signal contains information 
about tile reflected signal from the DUT back 
to PORT 1. In the reverse measurement mode, 
this signal contains information about the 
transmitted signal from the DUT to PORT 1 , 



O Rb (Reference, Channel B) — this signal con- 
tains information about the stimulus signal in 
the reverse dir^tion ( incident signal) from 
PORT 2 to the DUT. 



D Tb (Test, Channel B) - in the forward measure- 
ment mode, this signal contains information 
about the transmitted signal from the DUT to 
PORT 2. in the reverse measurement mode, 
this signal contains information about the 
reflected signal form the DUT back to PORT 2. 



The IF signal ratios that are equivalent to the "S- 
Param."* and "^ulti-Port Ratios’’ are listed in Table 
A-2 in the column headed "Meas. Chan. Ratio.” 



However, the front-panel nomemclature for the test 
signals applied to it is consistent with the nomencla- 
ture of the IF signal channels of a reversing test set 
(Ra, Ta, Rb, Tb). 
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The 3K)B VNA system can measui^ the ratio of any 
two of the test signals applied to the 363XA test set. 
The ratio need not be an S-parameter, Either Ra or 
Rb can be selected as the reference signal. 

The operator must define the ratio he wants to 
measure by choodng among items presented on a 
series of menus shown on the VNA display screen. 
The nomenclature used in these menus is consistent 
with front panel nomenclature of the 363XAtest set. 
For purposes of setting-up tihe VNA for making a 
measurement using the 363XA test set, the following 
is true: 

□ al is comparable to Ra 

□ a2 is comparable to Rb 
D bl is comparable to Ta 
O b2 is comparable to Tb 
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MENU SP 



SELECT 
S* PARAMETER 

S21 

FWD TRANS 

511 

FWD REEL 

512 

REV TRANS 



S22 

REVREFL 




PRESS <EN‘TER> i 
TO SELECT i 



Preoper- 

ational 

Setup 

Procedure 



After the 363XA Ims been installed in the 360B VNA 
system and the system is turned on, the VNA will 
probably display four S-parameters on the screen. Al- 
though this is consistent with a standard reversing 
test set, the 363XA Frequency Converter Ifest Set is 
not usually used in this mode. Therefore, the VNA 
should be put in single (or dual) channel mode consis- 
tent with the phase lock signal connection (Ra or Rb)- 

Define the signal configuration using the menus 
provided on the 360 VNA as follows: 

Step 1. Press the front panel S-PARAMS key on the 
360B VNA (below). This brings menu SP 
(left) to the screen. 




Step 2. Select the parameter to be redefined by 
moving the cursca* next to the parameter 
and prei^ing ENTER. 

Step 3. Select the EEDEHNE SELECTED 
PABAMETER menu option and pr^s 
ENTER. This brings the menu PDl. 
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MENU PD1 



PARAMETER 

DEFINITION 

S11/USER2 



PARAMETER 
b1 / a1 

PHASE LOCK 
a1 

UBEL: 

“MY Slt“ 



CHANGE 

NUMERATOR 



CHANGE 

DENOMINATOR 

CHANGE 
PHASE LOCK 



CHANGE 

LABEL 

PRESS <ENTER> 
TO SELECT 
OR SWITCH 



Step 4. With the cursor next to the select^ 

parameter at the top of the menu press 
ENTER, to tc^gle to USER 2. 

Note the following; 

O The definition of the parameter to be measured 
is shown as a ratio of terms of measurement 
characteristic of a multiport devicse (al, a2, bl, 
b2) under PARABIETER 

O The selected phase lock reference is shown 
under PHASE LOCK. 

□ The name assigned the measurement 
parameter is shown under LABEL. 

Each of the above can be changed to suit the condi- 
tions of the measurement 



360BMM 



A-11 






OPERATION 



APPENDIX A 
363XA OPERATION 



MB4U PD2 

SELECT 

NUMERATOR 

bl 

b2 

ai 

a2 

1 (UNITY) 

PRESS <ENTER> 
TO SELECT 



Change 

Measured 

Parameter 

Definition 



The definition of tiie measured parameter can be 
changed by changing the mimerator, the d«iom* 
inator, or both. Change the mimerator as follows: 



Step Move the cursor to PABAMETEE then 
press ENTER. 

Step 2. Select CHANGE NUMERATOR and 

press ENTER. This brings menu PD2 (left) 
to the screen. 

Step 3. Choc^e the numerator of the parameter by 
selecting bl, b2, al. a2, or 1 (UNITY) as 
appropriate for the measurement. Note 
that the nomenclature of the signals ap- 
plied to the 363XA test set in the fddowing 
way: 



MENU PD3 

SELECT 

DENOMINATOR 

bl 

b2 

a1 

a2 

1 (UNITY) 

PRESS <ENTER> 
j TO SELECT 



O bl is the signal applied at Ta 



□ b2 is the signal applied at Tb 
o al is the signal applied at 

ra/source lock input 

□ a2 is the signal appHed at 

Rb^SOURCE lock input 

The denominator of the definition of the measured 
parameter can be changed. Select CHANGE 
DENOMINATOR in menu SP (pap A-11). This 
caUs“Up menu PD3 (left). Then, iming the method 
given in Step 3, choose the denominator appropriate 
for the testing requirements. 
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MENUPD4 



SELECT 
PHASE LOCK 
REFERENCE 



ai 

a2 

PRESS <ENTER> 
TO SELECT 



MENU GPS 



SELECT NAME 
MYS11 

ABCDEFQHUKLM 

NOPQRSUIVWXYZ 

0123456789-/# 

TURN KNOB 
TO INDICATE 
CHARACTER OR 
FUNCTION 

■ PRESS <ENTER> 
TO SELECT 

j NUMBERS MAY 
! ALSO BE 
SELECTED 
USING KEYPAD 



Change The ph^e lock reference for a measurement can be 

Phase Lock selected as al or a2; these asrrespond to the 

Ra/SOURCE LOCK INPUT and the Rb/SOURCE 

LOCK INPUT respectively. 

Change the phase lock reference as foUows; 

Step 1* With menu SP displayed (page A- 11), move 
the cursor to PHASE IXX]!E then press 
ENTER. This brings menu PD4 to toe 
screen. 

Step 2. Select al or a2 as appropriate for the test- 
ing requirements. 

Chemge Label The redefined parameter can be given a suitable 

name or label. This will appear on the screen you 

use to name the measured parameter. 

Create a label fcwr the redefined parameter as follows: 

Step 1. With menu SP displayed (page A- 11), move 
the cursor to CHANGE LABEL then 
press ENTER. This brin^ menu GPS to 
toe screen. 

Step 2. Create a name for toe measurement 

parameter by selecting a series of up to 
five alphanumeric toaracters fimm among 
those provided on this menu. Use the con- 
trol knob to move the cursor to the first al- 
phanumeric to be u^d in the intend^^ 
name. P3ness ENTER to select character 
and note that it appears in the first blank 
space below SELECT NAME at the top of 
the menu. 

Step 3. Repeat step 2 and choose up to five charac- 
ters. If an error is made, select DEL to 
delete character or select CLEAR to clear 
name. 

Step 4. When the name is complete, select DONE, 



Dual Source Applications for the 363XAt^t set such as mixer 
Control measurement systems using external mixers require 

control of two sources and reoeiver. This is ac- 
complished using the Dual Source Control option 
which is covered in the Model 360B Vector Network 
Analyzer Sj^tem Operator Manual, 
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Appendix B 
360 ACM 

Auxiliary Control Module 
Maintenance Information 

iNTRODUCTION The 360ACM Aimliary Control IMbdule (360ACM or, ACM) is a S 3 ratem 

auxiliary unit tihat supplies +5V (or -5V), +6V, +8V and -HSV (or 
-15V) power supply voltages to the ^35B Ifest Set. 

B"2 REPLACEABLE WILTRON maintains a module exchange piugram for selected signal 

SUBASSEMBLIES source modules. If a malfunction occurs in one of these modules, it can 

be exchanged. U|K>n request and typically within 24 hours, WILTRON 
or a Wiltron/Anritsu Service Center will ship an exchange module. The 
customer has 30 days in wMcdi to return the defective item. All ex- 
change parts are warranted for 90 days from the date of shipment or 
for the balance of the original-part wairanty — whichever is longer, A 
listing of exchangeable subassembH^ is provided in Chapter 1, Table 
1 - 2 . 




360BMM 



INSTALLATION 



APPENDIXB 
360ACM MAINTENANCE 



B"3 INSTALLATION lb install the 360ACM into the system, proaged as follows: 

CAUTION 

If the 360ACM Line Module Assembly is incorrect 
for the line voltage used, operation may result in 
damage to the 360ACM. 

Step L Verify that the 360ACM line Module Assembly (rear panel) 
is set for the correct Kne voltage (Pigure B»l). 

Step 2, Prepare the system console to position the 360ACM in the 
desired location. The preferred location is at the bottom of 
the system console. 

Step 3» Fasten the 360ACM into the location prepared in step 2 
above with the mounting hardware provided. 

Step 4, Connect tiie auxiliary dc power cable from the rear panel of 
the ACM to the rear panel POWER DIST SUPPLY connector 
of the 3635B Ifest Set. 

Step 5* Connect the power cable to the ACM Line Module Assembly 
and to the system console power strip. 
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INSTALLATION 







To change the line voltage from that shown on the Line Voltage Module 
selector drum, proceed as follows: 

UNE VOLTAGE SELECTOR MODULE 




FusECAvrn 



Step 1. 
Step S. 

Step 3* 
Step 4, 

Step 5. 



Remove the power cord from the line voltage module. 

Insert the blade of a small sarewdriver into the slot at the 
top-center of the module, and pry open the cover. 

Remove the voltaic elector drum by pvdHng straight out. 

Rotate the drum so that the desired line voltage marking 
faces out, then reinstall the drum. 

Remove the hise cartridge from the right-hand fuseholder. 
The fuse cartrWge is identified with a white arrow and is lo- 
cated beneath the voltage selector drum. 



Step €• Check that the proper fuse is installed (see table). 

Step 7. Change to the correct fiise, if necessary, and replace the fuse 
cartridge. 

Step 8* Close the cover, and ensure that the desired Hne voltage 
value is displayed through the opening in the cover. 

Step 9» Reinstall the line cord. 



Figure Setting the Line }bUage 
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B-4 FUNCTimAL OVERVIEW Figwes B-2 thru show the location and the interconnection of th^ 

major assemblies that comprise the 360ACM. The major assembBes 
are: 

□ 12V Power Supply Assembly, 

□ 16V Power Supply Assembly 

□ Al(K) Auxiliary Control Module H]B Assembly 
D Line Module Assembly, 

D Power Transformer, 

□ Duplex Outlet Assembly, 

□ Rear Panel ConnectoiyCable Assemblies. 

The AlOO Auxiliary Control Module PCB Assembly contains power-on 
logic relays (K1 and K2), voltage regulators (VRl - YR4), a 12V time 
delay circuit (Ql, Q2), and ftises for the power supply assemblies (Pi - 
F4). This assembly routes primary power from the Line Module As- 
sembly to the 12V and 15V power supply assembBes vm relay K1 and 
fuses F1-F4. 

Transistors Q1 and Q2 comprise a time delay circuit that dela^ the 
output of the 12V power supply assembly approximately one-half 
second at turn-on. The output of Ql is applied to the inputs of voltage 
regulators VRl and VR2. 

Voltage regulators VRl and VR2 oul 5 >ut 6V and 8V, respectively. Volt- 
age Ri^julator VR4 converts the output of the 15V power supply as- 
sembly to 6V All of these voltages are routed via connector J8 to the 
rear panel 15 pin "IT connector, which is the main interface to the 
360VTNA test set. 

Voltaps Regulator VR3 converts the output of the 12V power supply as- 
sembly to 5V; this s^nd 5V power source is used to Kght the front 
panel POWER Indicator LED. It is also routed to the rear panel BNO 
connector (via connector J7) and is the RP BNC SIG voltage fed to the 
3642A Noise Fi^pure Module (used only with 360NF20A Noise Figure 
Systems). This voltage is used by the 3642A for amplifier biasing. 

B-5 PREVENTIVE There are no 3W)ACM components that require preventive main- 

MAINTENANCE tenance. 
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ST0<3PtB 



AC M WTERFACE | MADEINU.S.A. 

@ V.V.V.V»V @ I A WAflNlNQ. AlXINTEaNALLINE 

^ V0LT«3ESAfi£C<«WGUBED 

BY THIS SaSCT SWITCH 

INTTERNALKJUlPMeiT ^UU) 
mmmt i REMAIN SET AT 12C¥. 



540 VA MAX.4S«3H2AC<»A.Y, 
REPUTE FUSE ONLY WRH 
SAME TYPE AND RATVG 

100- 1MV 5ASB 
22O4540V 2,SASS 




Figure B-2* 3S0 ACM Eear Panel 
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B~6 mOUBLESHOOriNG Field troubleshooting and repair is limited to replacement of defective 

PROCEDURES power supply modules and replacement of voltage regulators and fuses 

located on the AlOO auxiliary control modu^ PCB assembly All msgor 
360ACM asi^mblies (including the entire AMK) Aujdliaiy Control 
Module PCB assembly) may also be replaced, as required. 

Tb troubleshoot, proceed as follows: 



Step h Remove power from the system. 

Step 2, Unfesten screws securing 360ACM fiont panel to system con- 
sole and slide unit out of system console. 



Step 3. Remove the screws securing the top rever and remove cover. 



Step 4, Remove the four screws securing tli® AlOO auxiliary control 
module PCB protective cover and remove cover. 



Table B-L 7kst Point 'Wltages 



lest 

Point 


Measured 
Vcrft^[e (Vdc)* 


Ftefarenoe 

Point 


TP2 


6.0 ± 0.2 


TP1 


TPS 


8.0 ± 0.2 


TP1 


TP4 


5.0 ±0.2 


TP1 


TP5 


5.0 ±0.2 


TP1 


TP6 


1S.0±0.3 


TP1 


TP8 


11. 5 ±0.3 


TP1 



* Measure witages with a voltmeter 
havir^ ungrmirKieci, floaQng inpute. 



WARNING 

Voltages hazardous to life are exposed when operat- 
ing the 360ACM with the AlOO auxiliary rentrol 
module rcB pretective cover removed. Use extreme 
caution when operating in this manner. 

Step 5. Apply power to the system in normal manner. Measure the 
voltages listed in Table B-1. Note that the voltage at TP6 is 
the output voltage of the 15V power supply assembly and 
that TPS is the output voltage of the 12V p>wer supply 
assembly (after time-delay circuit). 

Step 6, If there are no dc voltages present at the test pointe, careful- 
ly deteonine if line v<dtage is present between fuses FI and 
F2 and between F3 and P4 of the AlOO PCB. If line voltage is 
not present, disconnect power cord and check the line 
Module Assembly fuse (Figure B-4). 



WARNING 

Line voltages hazardous to life are normally present 
on these fuses. Voltages up to 240 Vac may be 
present. 

Step 7« If Line Module Assembly fuse is OK, re-apply line voltage to 
the 360ACM and carefully measure the dc voltage across the 
coil of relay Kl (measure across CRl). This voltage is 
supplied by the test set and should measure 5V ± 0.3Vdc. If 
voltage is OK, Kl is defective. 
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A100 ACM PC ASSEMBLY 



TO FRONT PANEL i LED AN 
POWER INDICATOR [ LED CAT 



ITIME^CKUY VR1 




~r~ji \ RF 8NC SIG 

TO REAR panel] 

8NO CONNECTORS 

I RLVS 



‘Used with 3642A 
Noise Rgure Module Only. 



LINE MODULE ASSEMBLY 













12V P.S. 
ASSEMBLY 
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Step 8. If line voltage is present, check that fuses F1-F4 are not 
open (that is, no voltage drop acr(«s each fuse). If the 
are OK and Acre is no dc output (or incoirect output) from 
either power supply assembly, replace the suspected 
assembly. 

If there are dc voltages present at the test points, but they 
are the wrung value, det^mine which voltage regulator or 
power supply module output(s) are at fault. Before replac- 
ing a suspected voltage regulator, determine that excessive 
current is not being drawn by the test set (i.e, overheating 
cables, shorted cables, overheating test set components, 
etc). 

If the +5V is OK at TP4, but the front panel POWER LED 
is not lit, check for defective cable connection at A100( J9), 
or defective cable, or defective LED. 

jB- 7 SPECIFfCATlOHS Specifications for the 360 ACM are stated below. 

Power- W/0 360PSG or 360YTC: 

Kequirements 100/120/220/240V, 60/50 Hz, 190 VA max 



With 3601^0 or 360YTC: 
100/120/22(V240V, 60/50 Hz, 540 VAmax 

Dunensions: 133H x 432W x ®)3D mm 

(5.25H X 17W X 23.76D in.) 

Weight (W/O Approx 10.9 kg (24 lb.) 

360PSGor 

360YTC)j 
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7-37 
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I/O Processor, 5-5 
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Installation and Operation, 8-3 
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Introduction, 1-3, 2-3, 3-3, 4-3, 5-3, 6-3, 7-3, 8-3, 
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Remove and Replace PIN Switch, 10-78 
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Troubleshooting, 10-5 
YIG Bias Check, 10-52 
M)dd 3610A/11A and 3620A/21A l^t Sets 
Functional Descriptibn, 7-7 
Assembly Locations, 7-4 
Block Diagram, 7-11 
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Model 3«)SSXX, 10-73 . 
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Model 360SSXX, 10-71 
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Directional Coupler (Signal Source), 10-79 
Down Converter (Signed Source), 10-80 
Frequency Doubler (Signal Source), 10-81 
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YIG Osdllator (Signal ^urce), 10-74 
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Replaceable SubassembUes, 5^, 6-3, 10-3, B-3 
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Specifications 
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Sj/stem Description, 2-4 
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T^t Set (General) 
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Ibsting the ALC Loop 
Model 360SSXX, 10-38 
Testing the FM Phase-Lock Circuit 
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Testing the Frequency Generation Suh^stem 
Model 360SSXX, 10-40 
Troubleshootir^ 

Model 360SSXX, 10-5 
Troubleshooting Procedures 
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Troubleshooting Tables, 4-3 
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Assembly Locations, 5-6 
Description, 2-6, 5-4 ' 

Graphics Control Processor, 5-5 
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Assembly, 5-52 
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Remove and Replaw Front Panel and 
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